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Proved Profitable by Experience 


TROWGER Automatic small exchanges are not merely 
S engineering and mechanical triumphs, pleasing the tech- 
nical man alone by their simplicity of design and perfec- 
tion of operation; they are proven financial successes as well. 





This financial angle of Strowger operation for small ex- 
changes is as highly important to the practical operating man 
as the mechanical side, in fact, perhaps more important, be- 
cause it is the financial results of their use which finally de- 
termine the telephone company’s decision either for or against 
their adoption. 





Telephone companies everywhere are adopting Strowger 
operation for their small exchanges because it means more 
profits to them. One large operating organization, after having 
six of their small exchanges under Strowger Automatic opera- 
tion for a period of years, recently converted eight more to 
automatic operation, and are making plans for still further 
conversions at an early date. If you are in the telephone busi- 
ness to make money (and who isn’t?), it will pay you to give 
Strowger operation serious consideration. 
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i Factory and General Offices: 1033 West Van Buren St., Chicago, 
Sales and Service Offices in All Principal Cities 


EXPORT DISTRIBUTORS 


For Australasia—Automatic Telephones, Ltd., Sydney 
For Canada—Independent Sales and Engineering Co., Ltd., Vancouver 
Elsewhere—The Automatic Electric Company, Ltd., Chicago. 
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CONTACT! 


ONE 
REED! 






Size 12” high, 9” wide, 5” "deep 


THE SUPER-FREQUENCY CHANGER |. 


For all central office and private branch exchange ringing, using an entirely new principle for the direct 
conversion of 60 cycle lighting current to 20 cycle ringing current. 


SIMPLE WILL NOT PUNCTURE CABLE INSULATION 
LOW FIRST COST WILL NOT BREAK DOWN KEY INSULATION 
SELF-STARTING KEEPS RINGING LEADS OUT OF CABLES 
SELF-CONTAINED ELIMINATES C. O. DISTRIBUTING EQUIPMENT 
IDEAL WAVE FORM FOR P. B. X. RINGING 

NEGLIGIBLE UPKEEP SHORT-CIRCUITING IS HARMLESS 


SPECIFY THE TELERINE FOR YouR NEW INSTALLATIONS 


REPLACE YOUR POLE-CHANGERS, 20 CYCLE CONVERTERS AND MOTOR-GENERATOR SETS 
WITH THE TELERINE AND PAY FOR IT WITH THE SAVINGS. 


DO YOUR P. B. X. RINGING WITH THE TELERING AND SAVE 
THE CABLE PAIRS FOR REVENUE 


USE THE TELERINE TO REDUCE YOUR 
RINGING COST 


Price $40.00 complete, F. O. B. Elyria, Ohio 





Order from your supply house or direct. 


Manufactured by 


THE COLSON COMPANY, Elyria, Ohio 


Established 1885 
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The ideal instruments for 
subscriber use in this system 
are Stromberg - Carlson No. 896 
Magneto Telephones. The trans- 
mitter is not only economical 
from a battery standpoint, but is 
highly efficient in transmission, 
making it equally satisfactory 
for long distance calls as well as 
| for calls on the subscriber’s own 
k line. The receiver is sensitive and 

accurate in the reproduction of 

voice impulses. Rigidly built and 

permanently adjusted, it can be 

depended upon to speed ‘service. 
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Write for Bulletin 114 and 118 


Stromberg-Carlson 
Telephone Mfg. Co. 


Factory and General Offices: 
ROCHESTER, N. Y., U.S. A. 


Branch Offices: KANSAS CITY, MISSOURI 
CHICAGO, ILLINOIS TORONTO, CANADA 


Pacific Coast Representative— Southern Representative 
Garnett, Young & Co., San Fran- —Scoville Mercantil 
cisco, Cal., Los Angeles, Cal., Company, Atlanta, Ga 
Portland, Ore., Seattle, Wash 


~ Carlson 
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CODPERWELD” “Ecco Brand” 


Trade Mark Reg. U. 8S. Pat. Off. 


Twisted Pair Drop Wire 


It takes more than just wire, rubber 
and cotton to make a quality drop wire. 

In order to give satisfaction and long 
service, the rubber insulation of a drop wire 
must be able to withstand pressure, 
friction, heat, cold and dampness 
all, must be flexible and durable. 


For insulating COPPERWELD “Ecco 
Brand” Insulated Twisted Pair Drop Wire, 
only selected estates plantation rubber, the 
highest grade obtainable, with reclaimed rub- 
ber made from auto tires, and imported dry 
ingredients, are used. 


1 
sh ck, 


and above 


Insulated \ 


The conductor is insulated to a definite 
diameter and covered with a braid of 
long fibre cotton, giving maximum protec- 
tion and wearing qualities to the wire. The 
braid is saturated with a penetrating wax 
compound, as a preservative, and covered 
with a high grade finishing wax, which pro- 
tects against the elements. 


clk Sse 


Made in accordance with specifications of 
the foremost engineers—of only high quality 
materials—protected through all stages of 
manufacture by rigid tests, COPPERWELD 
[wisted Pair is a standard quality product 
definite f performance. 


with a guarantee of 





Copperweld Steel Company: 
SS = eee A, 





State and 64th Street 


Chicago, III. 
Distributor to the Independent Telephone Trade 
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Ordinarily it is assumed that 
The Subscriber- the only telephone companies 
Owned P. B. X. having difficulties about sub- 
scriber owned equipment are 
the smaller ones who have to deal with farmer 
owned service lines. The same problem exists in a 
different form in many cities, particularly those 
which have Independently owned companies or 
where the Bell company has acquired former com- 
peting properties. We refer in particular to the 
subscriber-owned private branch exchange. 

Independent companies in the past seldom had a 
fixed rule in dealing with this class of service and 
if a large factory or hotel installed its own equip- 
ment, frequently a contract for connection with 
exchange trunk lines was made. Trunk connections 
were often made to a variety of smaller p.b.x. 
switchboards and intercommunicating systems of 
various makes. While the equipment was new serv- 
ice was reasonably satisfactory but it soon deterio- 
rated as the equipment suffered the various ills that 
come from unskilled or neglected maintenance. 

As many of the contracts were made under com- 
petitive conditions and were very favorable to own- 
ers of such equipment, it became a difficult problem 
to induce them to surrender the connection and take 
service over equipment owned by the telephone 
company. Even after rate cases with their many 
ill-adjusted, flat percentage increases, were the 
subscriber owned private branch exchanges left 
in the position of being favored by more advan- 
tageous charges than were company owned sub- 
scribers. 

A further difficulty in eliminating this type of 
Service is the fact that the equipment is frequently 
of obsolete type or inferior quality and the tele- 
phone company has not felt justified in purchasing 
it from the subscriber at anywhere near the price 
the subscriber originally paid and which he still con- 
Siders to be the value of the property. So the pri- 
vately owned branch switchboard still exists and 
the telephone company has service difficulties very 
Similar to those of the small exchange with farmer 
owned lines. 

Arrangements whereby the telephone company 


maintains the equipment are only a partial solution 
of the problem either from the service or the cost 
standpoint. The only real solution is the ownership 
and maintenance of the equipment by the telephone 
company even if it involves the purchase of useless 
or deteriorated material at more than its real value 
from an operating standpoint. The manager who 
has taken over his last case of subscriber owned 
branch exchange equipment may well congratulate 
himself that he has relieved one more of the diffi- 
cult operating problems of his company. 





Inquiries among telephone 
Have We Passed men and other information we 
the Peak? can gather, indicate that the 
last two or three months have 
seen a marked decrease in the number of people 
going about the country trying to interest telephone 
owners in selling their properties. There are still 
changes in ownership being made but most of them 
are on contracts or options given several months 
ago. The situation gives rise to the question: Have 
we passed the peak of the market for telephone 
properties? 

The passing of the peak will cause various emo- 
tions for those who are interested in telephone prop- 
erty when that time comes. To the man who has 
been willing to sell but has been holding on for the 
highest possible dollar of price, it will mean oppor- 
tunity gone and the necessity of holding on for a 
period of years or sale at a lower price than he 
might have obtained. To the man who bought high 
and expected to sell higher it will probably mean 
loss of sleep and possible loss of not only his pros- 
pective profit but some of his own capital and 
that of his associates as well. 

To the man who bought high with the expecta- 
tion of profit from operation, it means years of hard 
work to develop the property and its earnings under 
an overload of capitalization. To the man who 
bought at a reasonable figure it will mean oppor- 
tunity to develop his business with a mind free from 
the uncertainty that arises from changes in owner- 
ship of neighboring properties. 

To the man who has not been stampeded into 
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selling by the offers of large apparent profits, it 
means the opportunity to go along in the operation 
of his property with the assurance that he is rea- 
sonably safe from financial difficulties that arise 
from lack of conservatism in capitalization and with 
the hope that the public having become accustomed 
to telephone securities as an investment may come 
to distinguish good from bad securities. His own 
securities being good, he then may have a source of 
funds to enable him to develop his property to the 
highest possible standards. Such a one is in the 
best position of all to make real profits in the long 
run. 





° As this is being written 

rtunit ‘ 
— “2 4 plans are being perfected for 
to — the annual meeting of the 
Territory United States Independent 


Telephone Association, the convention of the Inde- 
pendent group in the telephone industry. Visitors 
from Maine to California and from Canada to Texas 
will gather at Chicago on October 16 to 19 to re- 
new acquaintanceships and to discuss the problems 
of the industry. All the principal manufacturers 
and suppliers of telephone materials and equipment 
will be represented in the exhibit rooms. 


Foremost in interest among the topics of discus- 
sion both in the meetings and outside will be the 
changes that have come in the Independent tele- 
phone industry due to the sale and purchase of 
many properties and the grouping of smaller units 
into larger groups through consolidations. The In- 
dependent industry is undergoing a rapid change 
from a large number of comparatively small units 
into a smaller number of companies each operating 
a considerable number of exchanges. Naturally all 
who are interested in Independent telephony are 
concerned as to how far this grouping is likely to 
go and what effect it is likely to have upon the 
industry as a whole. 

The convention with its contacts with men from 
every part of the country offers an opportunity for 
a survey of the situation that no one in his own 
territory may have. For this reason many are 
likely to attend who otherwise might not come. Not 
only because of the many good things that will be 
on the program but also on account of the opportu- 
nities of meeting other men in the industry, both 
men of long service and new comers; of seeing new 
developments in the art and getting a bird’s eye 
view of the development of the industry, will the 
convention be one that no Independent telephone 
man can afford to miss. 





Television continues to be a 


How Will : 

Televisi subject of much popular inter- 
. a. est, aroused in part by the 

Be Used? activities of radio broadcasters 


in experimental transmission by radio. To what 
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extent it may be developed as a commercial service 
is still a question. It is likewise a question as to 
whether, in its final form, it will in the main make 
use of wire or radio transmission. The original 
demonstrations of the Bell Telephone Laboratories 
showed that it might make use of either medium. 
The nature of the services that may be developed 
and the economic factors will probably control the 
selection of the medium of transmission, although 
the fading of signals in radio transmission presents 
a difficulty that is as yet unsolved. 

In time, television will take its place with the 
telegraph, telephone and telephoto services and will 
find its field of application. The dream of a tele- 
vision receiving set attached to every telephone 
and every radio receiver may be a long ways from 
realization but, ultimately, the service is sure to be 
found in the places where the need of such service 
is demonstrated. Being of the nature of a com- 
munication service, it must be co-ordinated with the 
other communication services and the telephone 
industry will, no doubt, have a large part in the fur- 
nishing of the service when it finally developed to 
the commercial stage. The fact that the Bell Tele- 
phone Laboratories has been a leader in its develop- 
ment is assurance that further development will not 
ignore its relation to the present commercial com- 
munication services. 





“It seems to me that some 
telephone companies could save 
quite a lot of money by putting 
up their lines without using in- 
sulators” was a rather startling statement made re- 
cently by the general manager of a large company. 
As we had always been taught that good insulation 
was necessary, we did not grasp the idea at first 
and asked for further enlightenment. 


“Penny- Wise, 
Pound Foolish” 


Taking pity on our ignorance he explained his 
idea at greater length. “As a line is ordinarily built, 
there are about 40 points of support to the mile at 
which we usually place insulators. Why spend four 
to six cents at each of these points in insulating the 
wire from a dry, seasoned stick of timber, if at from 
30 to 100 other places in the mile the wire is rest- 


ing against the branches or foliage of green, grow- 
ing, sap-filled trees? Certainly the leakage at each 


of these places is much more than on a dry sea- 
soned pole.” 

Had we been a little more alert mentally, we 
might have known that his first statement had a 
different meaning than seemed apparent at first 
sight; that it was framed in rather startling lan- 
guage as a means of driving home its point. For, 
after all, what is the sense of spending money for 
insulation at the poles unless insulation between 
poles is kept up by proper tree trimmings? 
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Interesting Telephone 
Financing During September 


By R. F. DE VOE & COMPANY, Inc. 


sc 


A new offering of $3,500,000 par value 
of the Tri-State Telephone & Telegraph 
first mortgage 5 per cent gold bonds, 
series “B” due May 1, 1942, at a price 
of 98 and accrued interest to yield 5.20 
per cent, promptly oversubscribed 
by the investing public. The prompt 
oversale of this issue coming at a time 
when money is at its highest point in 
years, stamps the security as being prime 


was 


and one particularly desired by the large 
institutional who immediately 
recognize the investment opportunity. 
The proceeds of this issue, it is also in- 
teresting to note, will be used in part to 
purchase approximately 80 per cent of 
the common stock of the Dakota Central 
Telephone Company. With the inclusion 
of this property, the Tri-State Telephone 
& Telegraph Company will embrace a 
over 150,000 stations and a 
physical plant of a value of upwards of 
$25,000,000. 

The conservativeness of the issue is 
reflected in the fact that giving effect to 
this financing the first mortgage bonds 
of the Tri-State Telephone & Telegraph 
Company will only be outstanding at 42% 
per cent of the value of the physical prop- 
erty without including the additional 
equity afforded by the Dakota Central 
Telephone Company common stock be- 
ing acquired. 

A circular describing the issue presents 
the earnings statement in 
curate and concise 


buyers 


system of 


such an ac- 
manner that it will 
be interesting to all telephone men to 
show it verbatim: 

“The earnings statement of the Tri- 
State Telephone & Telegraph Company 
for the year ended December 31, 1927, 
with comparative figures for the years 
ended December 31, 1925, and December 
31, 1926, is as follows: 


Gross income from all sources........... 
Operating expenses, taxes and other expenses. 


Depreciation reserve 


Total revenue deductions 


Earnings available for interest........... 


cess of the 1927 earnings for the same 
period. 

“The statement does not take 
into account the earnings which will ac- 
crue to The Tri-State Telephone & Tele- 
graph Company through its ownership 
of approximately 80% of the common 
stock of the Dakota Central Telephone 
Company. The net earnings available for 
common stock dividends for the year 
ended December 31, 1927, were $250,973. 
The Dakota Central Telephone Company 
has paid dividends on its common stock, 
as outstanding from time to time, at the 
rate of 6% per annum in every year 
from 1906 to 1921, and since 1921 at the 
rate of 8%.” 

Of particular interest is the way in 
which depreciation reserve is carried as 


above 


an operating expense and deducted from 


SCHEDULE OF CONVENTIONS 


Annual convention United States In- 
dependent Telephone Association, 
Sherman Hotel, Chicago, October 16, 
17, 18 and 19, 1928. 

Annual convention Independent Pio- 
neer Telephone Association, Hotel 
Sherman, Chicago, October 18, 1928. 

Annual convention Illinois Tele- 
phone Association, Hotel Abraham 
Lincoln, Springfield, November 8 and 
9, 1928. 

Annual convention Missouri Tele- 
phone Association, Hotel President, 
Kansas City, Mo., ov. 14 and 15th. 


arrive at the amount 
for bond interest. It is a 


method which will find general favor in 


gross income to 


available 


the entire independent telephone industry. 

Another piece of financing also issued 
in September which may be considered in 
the nature of telephone financing is the 











Annual interest requirements on outstanding 


“The net earnings shown above for the 
year 1927 were 3! 
terest 


; times the annual in- 
requirements on the company’s 
outstanding funded 
ing this issue. 


ended June 30, 


indebtedness, includ- 
For the six months’ period 
1928, after deducting 
$489,479 for depreciation reserve, such 


earnings were $787,316, which is in ex- 


bonds including this issue.............. 


1927 1926 1925 
_... $5,607,469 $5,465,114 $5,272,985 

3189176 3.161.907 3,030,589 
-... 946,348 911,186 878,287 
_... $4,135,524 $4,073,093 $3,908,276 
_....$1,471,945 $1,392,021 $1,364,100 
a ae 
offering of $5,000,000 Utilities Serv- 
ice Company ffirst lien 6% gold 
bonds, Series “A,” due August 1, 1953, 


which have been offered at 99% and ac- 


crued interest to yield over 6%. 
The Utilities Service Company incor- 
porated under the laws of the State of 


Ohio is acquiring a controlling interest 
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in the Lima Telephone & Telegraph 
Company and substantially all of the 
capital stock of twenty telephone com- 
It will 
also acquire substantially all of the capi- 
tal stock of the Stark Electric Railroad 
Company, which in turn owns all of the 
outstanding common stock of the Alli- 
ance Power Company. It is interesting 
to note that the Central Union Telephone 
Company (controlled by the American 
Telephone & Telegraph Company) will 
presumably continue to hold its minority 
interest of approximately 38% of both the 
outstanding preferred and common stocks 
in the Telephone & Telegraph 
Company. 


panies and four ice companies 


Lima 


The properties of the operating com- 
the State of 
Ohio, the telephone companies furnishing 
service to over 28,000 subscribers and 65 
cities and towns including Lima, Ada, 
Napoleon, Wauseon, Delphos, McCon- 
nellsville and Waynesfield. The ice com- 
panies operate in the cities of Toledo, 


panies are all located in 


Youngstown, Canton and _ Springfield, 
Ohio. 
The consolidated earnings’ statement 


giving effect to the acquisition of proper- 
ties and the present financing for the 12 
months ended May 31, 1928, is shown 
below : 


Gross earnings ...... ee le 
Operating expenses, including 
maintenance and taxes other 
than income taxes but ex- 
cluding depreciation 2,392,286 
Net earnings .......... 968,920 


Interest on unpledged bonds of 
operating companies and mi- 


nority stock charges--...... 140,354 
Net income 828,566 
\nnual interest requirements : 

$5,000,000 first lien 6% gold 
bonds, Series “A” (thisissue) 300,000 


$ 528,566 

These figures incidentally do not in- 
clude depreciation as an operating ex- 
pense and Federal income taxes are also 
omitted. The consolidated net income as 
shown without the deduction of depre- 
ciation or Federal income taxes is equiva- 
lent to 2.75 times the interest require- 
ments on the first lien bonds. The state- 
ment does not segregate the value of the 
telephone property or the ice plants and 
for that reason it is difficult to formulate 








what amount might be properly deducted 
for depreciation. The Lima Telephone 
& Telegraph Company in 1927 charged 
over $107,000 to depreciation reserve on 
its system of over 12,000 stations and if 
this same depreciation rate per station 
were applied to the telephone properties 
alone of the Utilities Service Company 
there would be a deductible charge of ap 
proximately $250,000. If a charge were 
also made for depreciation of ice proper 
ties in a similar amount and this in turn 
was also deducted from gross earnings, 
the net earnings available for all charges 
would total approximately $468,920. As 
against these earnings which would be 
further subject to Federal income taxes, 
the company would have charges aggre- 
gating over $635,000, which would in- 
clude interest on unpledged and 
minority stock charges, interest on first 
bonds and interest on 61%4% de- 
benture bonds. 

A third telephone bond offering placed 
before the public during the month is the 
$1,800,000 Southwestern States Telephone 
Company first mortgage 6% gold bond 
issue, due September 1, 1948, at 99 and 
interest yielding approximately 6.08%. 

This company 
Delaware furnishes telephone service to 
forty-seven towns and adjacent areas in 
Arkansas, Oklahoma and Texas. The 
system comprises 47 exchanges operating 
13,628 stations. The company’s proper- 
ties have been recently appraised by en- 
gineers at the depreciated value of $3,- 
464,506, which figures 
$254 per station. 


bonds 


lien 6% 


recently organized in 


approximately 


Earnings of the company for the year 
ending July 31, 1928, giving effect to cer- 
tain non-recurring charges are shown as 
follows: 


“ExTOOS TOVEMUES 2.0.60 000503 $528,297.66 
Operating expenses, mainte- 

nance and taxes (other than 

Federal income taxes)..... 232,839.34 
Net income available for in- 


terest, depreciation and Fed- 

OE PRION oicec ccd scwaeasrsd Soom eee 
Annual interest on first mort- 

gage bonds (this issue).... 108,000.00 


Jalance 

Net 
times the annual interest requirements on 
the first mortgage bonds 
Of the gross revenue, $218,478.00, or over 
41%, were derived from toll business.” 

In this earning statement, depreciation 
is not considered in arriving at the num- 


income as shown above was 2.72 


outstanding. 


ber of times the bond interest is earned. 
If the company were to set up a 5% de- 
preciation on the depreciated value as 
shown, the net earnings available would 
be reduced to $122,233.02 available for 
bond interest and Federal taxes, or 1.1 
times bond interest. 


The properties of the Southwestern 
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States Telephone Company are contigu- 
ous to the properties of the Southwest 
Telephone Company, both of which have 
a substantial common ownership. 
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The advertising of the issue calls at- 
tention to the fact that the bonds have 
by the Arkansas Rail- 


beetn authorized 


road Commission 


Athens, Ohio, Was Not a Disappointment 
One Hundred and Fifty Attend Opening 


Formal opening of the new exchange 
of the Athens Home Com 
pany, Athens, Ohio, was the gathering 
place of telephone men from New York 
to Chicago on September 19th. 


Telephone 


oe = 


And Athens lived up to every expecta- 
tion of the visitors. It is a bustling lit- 
tle city of manufacturing enterprises, the 
state university, pretty parks, swimming 
clubs, and many 


pe ls, other 


worthy institutions. 


country 


“ee 
But no city, large or small, can boast 
of a better equipped, more modern tele- 
phone exchange than this beauty spot on 
the Hocking miles 
south of Columbus. 
= © 


river, seventy-five 


Assembling from all corners of the state 
of Ohio, as well as surrounding states, 
telephone men from large and small ex- 
changes gathered to inspect the Athens 
exchange which was recently completed 
and now occupied. 

* ok * 

Mayor Alex M. Moore made the ad- 
dress of welcome, adding a number of 
witty suggestions on how to keep out of 
trouble, but stated that the hoosgow had 
been renovated and new linens placed in 
each private room for the anticipated re- 
ception of telephone men. 


* x * 


J. Warren Safford responded to the 
address of welcome on behalf of the 
visitors, and assured the mayor that the 
telephone fraternity appreciated his hos- 
pitality, and assured him that the asso- 
ciation would be responsible for the lost 
linens. 

* * * 

Luncheon was served in the new build- 
ing to 150 invited guests of the Athens 
Home Telephone Company, after which 
talks were made by a number of visitors. 
To say that those who attended were sur- 
prised and delighted is putting it mildly. 
They were astonished. 

* + ~ 

We are not going to try to describe the 
many conveniences of this new exchange 

that was done in the September issue 
of TELEPHONE ENGINEER. But the 
in which the 
occasion was a caution. 

x * * 


way 
visitors warmed up to the 


“~ 


Dr. C. L. Jones, general manager of 


the Athens Home Telephone company, 


acted as toastmaster. At his left were 


the directors of his company. On his 
right were several visitors prominent in 


the telephone industry. The many nice 


things said about this company must 
have caused a blush on the cheeks of 
the board, but take it from us, every 


word spoken was sincere. 


* 


After many encomiums were laid at the 
feet of the manager, board of directors 
who more or less re- 


and others were 


sponsible for the building of this ex- 


change, subjects were covered by some 
of the speakers pertaining to the tele- 
phone business in the matter of publicity. 
C. H. Harris of the Athens Messenger 
spoke on the subject of “Public Relations 
from a Newspaper Standpoint.” He told 
how to get publicity; “be frank with 
your newspapers,” he “Tell them 
the whole story; they know it any way. 
So be frank with them and they will be 
frank with you.” 


said. 


* * * 


\ business program having been ar- 


ranged for that day by the Southern 
Ohio Telephone Association, Frank L. 
McKinney, secretary of the state or- 


ganization, spoke on the general situa- 
tion in Ohio, as viewed from his office 
in Columbus. President Safford of the 
Ohio State Telephone Association re- 
viewed the work of his organization and 
the progress made during the past few 
months. 


x* * * 


If you get tired and weary, and won- 
der what it is all and if the 
whole telephone business isn’t going to 
the bowwows; if the reward is worth 
the effort—just take a trip over to 
Athens and inspect that exchange. Talk 
to the manager, to the banker, and to the 
board of directors, and see how easy it 
is to “put over” a first-class job. They 
will tell you that honesty, sincerity of 
judgment, 


about ; 


purpose, followed by good 
proper publicity, taking the public into 
your confidence, will turn the trick. And 
we say, Amen. 


The first time I read an_ excellent 
book it is to me just as if I had gained 
a new friend; when I read over a book 
I have perused before, it resembles the 
Oliver Gold- 


meeting with an old one 


smith. 








S at- 
have 
Rail- 


were 
in his 
ent in 
y nice 
must 
‘ks of 
every 


at the 
rectors 
SS re- 
is @X- 
some 
> tele- 
blicity. 
senger 
‘lations 
fe told 
¢ with 
1 them 
y way. 


will be 


en ar- 
yuthern 
unk = L. 
ite or- 
situa- 
s office 
of the 
ion re- 
ion and 
ist few 


id won- 
if the 
oing to 
; worth 
yver to 
e. Talk 
d to the 
easy it 

They 
rity of 
dgment, 
lic into 


k. And 


-xcellent 
1 gained 
a book 
bles the 
.¢ Gold- 














Studying Telephone Methods 


By E. R. COLLINS 


Manitoba Telephone System, Brandon, Manitoba, Canada 


CHAPTER 21 
Common Battery Signals. 

The magneto telephone depended for 
its battery supply for the transmitter on 
dry cells. In the previous chapter we 
studied some of the methods of supply- 
ing the transmitter with battery current 
from a central battery at the telephone 
exchange. Thus the dry cell has been 
taken away from the telephone, making 
it possible to reduce its size and also 
eliminate some of the equipment required 
at the subscribers’ premises. 

The magneto telephone was also sup- 
plied with a magneto generator to ring 
bells of other telephones on the same line, 
and to signal the operator at the tele- 
phone exchange. The common battery 
supply makes this equipment also un- 
necessary. The development of the sig- 
nal systems used in connection with com- 
mon battery exchanges makes rather an 
interesting study. In this chapter, there- 
fore, we will discuss some of the fea- 
tures of common battery signals. The 
ordinary door bell makes a very simple 
example of a remote controlled signal. 
It is customary to locate the bell and the 
battery close together, while the wires 
connect with the push button any dis- 
tance away. Closing the push button 
allows the battery to flow through the 
bell coils and operate the signal. This is 
briefly all that takes place when the tele- 
phone receiver of a common battery tele- 
phone is lifted. The hook switch takes 
the place of the push button. The signal 
at the telephone exchange may be a bell, 
or buzzer, or any other apparatus that 
will respond to the flow of the battery 
over the line. 

Following the idea a little further we 
have shown in Fig. 188 the circuit of an 
ordinary house annunciator system. There 
are three push buttons, operating each 
an annunciator coil in the cabinet. 
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From the button to each annunciator 
coil there is a wire that is individual, or 


for the use of that coil alone. From the 
other side of the push buttons there is a 
heavy wire shown, which connects the 
battery and the bell or buzzer to the 
other side of the annunciator coils. This 
wire will be the conductor used when 
any of the buttons are pressed; in other 
words, it is common to each button and 
annunciator coil. 

It will be necessary to adjust the bell 
or buzzer to operate when only one but- 
ton is pressed. If the current flow with 
one button pressed is 100 milliamperes, 
then when two buttons are pressed there 
will be 100 mils. plus the current passed 
by the second annunciator coil. The 
point is that the bell must be made to 
operate with the current flow of one cir- 
cuit only. There are some points of 
comparison between the annunciator sys- 
tem and the operation of the common 
battery signals. 


of the line. One where the alternating 
current is used to ring the bells but pre- 
vents the battery from flowing; the other 
that allows the battery to flow through 
the signal at the exchange to call the 
operator. 
Types of Exchange Signals 

In Fig. 189 the signal consists of an 
electro magnet with the armature pivoted 
the same as the magneto drop. The ar- 
row, instead of dropping a shutter or 
turning a bulls eye, raises a light alumi- 
num target. The target is painted with 
horizontal white and black stripes. In 
front of the target is a metal plate with 
slots as shown in the dotted inset in 
Fig. 189. The metal plate forms a little 
window. When the target is down, the 
black stripes show through the window. 
As the window is black, a complete black 
surface is presented before the operator. 
When battery flows over the line, the 
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The Common Battery Telephone 

The common battery telephone may 
consist of a transmitter and a direct cur- 
rent receiver in series for the talking set. 
When these are connected across the tele- 
phone line the battery will flow through 
them, and any signal device at the ex- 
change would operate. 

Referring to Fig. 189, we have shown 
a common battery telephone of the series 
type. When the hook switch is down the 
transmitter and receiver are disconnected 
from the line. But the bell is then con- 
nected across the line in series with a 
condenser. The condenser will not per- 
mit the direct current to flow over the 
line. The only effect of the battery will 
be to charge the condenser of the tele- 
phone. When ringing current is applied 
from the exchange it will be reversing 
in character and will alternately charge 
and discharge the condenser. The charge 
and discharge current will pass through 
the polarized bell and cause it to ring. 
This arrangement permits two conditions 
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target is lifted, presenting white stripes 
in front of the window. Thus by con- 
trast in colors the operator's attention is 
called to the line calling. 


The battery of common battery ex- 
changes is usually grounded on the posi- 
tive side. Due to the low resistance of 
the battery, whether the negative or posi- 
tive side were connected to one side of a 
telephone circuit, that circuit would be 
noisy. Therefore the jack used will dif- 
fer from the magneto jack. There one 
side of the line was cut off from the 
drop coil. In this system both sides must 
be cut clear from the battery. One side 
of the line is connected to ground and 
the other through the line signal to bat- 
tery. When the operator inserts the plug 
both sides of the line are cut clear. This 
is a condition peculiar to ali common 
battery circuits. 


Pilot Relay 


In Fig. 188 the annunciator coils were 
all connected in series with a common 








In Fig. 189 all the line 
signals are connected in series with one 
common electro magnet coil. However, 
instead of the armature breaking a con- 


bell or buzzer. 


tact as in the bell, it makes a contact 
which closes the circuit to a bell and bat- 
tery. The electro magnet in this case 
does not make any audible or visible sig- 
nal but causes the bell to do so. The 
action is relayed to the bell by the use of 
the electro magnet, with its armature, 
and make contact. Thus we call this 
device a relay. Relays are the secret of 
the operation of common battery sys- 
tems, whether they be of the manual type 
or the automatic type. 

This relay must be adjusted to operate 
its contact when only one line signal is 
operated. The arrangement in Fig. 189 
would also mean that the amount of cur- 
rent that would flow through the relay 
when only one line was calling would 
depend on the resistance of the line and 
the telephone in series with the line sig- 
nal and the pilot relay. Where this type 
of circuit is used the length of lines must 
be uniform. Where a battery is grounded 
we speak of the grounded side as ground 
battery or positive battery. The other 
side is called the live side or negative 
battery. In Fig. 189 it will be observed 
that the battery is connected in the live 
or negative side of the battery 


rie! a 






Line Jack 











Referring now to Fig. 190. There are 
two circuits, one with the signal connect- 
ed in the ground side of the battery and 
the other with the signal in the negative 
side of the battery. Suppose there is a 
ground at position No. 1, Fig. 190. Then 
the battery would flow through the sig- 
nal to ground. If the signal is 500 ohms 
and the battery 24 volts, then according 
E 24 
to ohms law, C = — = —— — .048 am- 
R 500 
peres or 48 milliamperes. There would 
be no bad effect from this condition, ex- 
cept that the signal would be pulled up 
permanently. 

If there is a ground at position No. 2, 
Fig. 190, the battery is ground potential 
and the ground on the line will be about 
the same, therefore no action would take 
place. If a ground occurred in position 
No. 3, Fig. 190, there would be a ground 
on both sides of the signal coil, and 
since they would be the same potential, 
there would be no pull on the coil. But 
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if a ground were on at position No. 4, 
Fig. 190, there would be fireworks. In 
all common battery practice it is de- 
sirable to arrange all apparatus so that 
negative battery never appears in keys, or 
relays or other parts of a circuit where 
an accidental ground would cause a di- 
rect contact with negative battery. Re- 
sistance, whether it be lamps or coils, 
should always where possible be between 
the battery negative and any points 
where accidental grounds might occur 
easily. 
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In Fig. 189 the subscriber would hear 


a bad noise on the line due to the fact 
that there was a direct ground on one 
side of the circuit, while on the other 
there was a ground through a 500 ohm 
coil. In Fig. 191 a different arrangement 
of signal coil is used. Here we have a 
signal with two equally wound coils on 
the one core. The coils are so connected 
that they are both magnetizing the core 
in the same direction. In connecting up 
such a coil it will be necessary to have 
both the coils pulling together, else a 
weak signal will result. If the coils are 
wound on opposite ends of the core, the 
coil that is nearest to the armature or 
signal will exert the strongest pull. Thus 
even if both coils are equal and are con 
nected to oppose each other, the coil 
nearest the armature will exert a strong- 
er pull than the other, and will operate 
the relay or signal feebly. Unless the 
installer checks the strength of pull he is 
apt to pass this condition and the result 
would be poor service 

The signal used here is somewhat simi- 
lar to the bulls eye used on magneto 
boards. 3ut the signal will restore as 
soon as the current is cut off. Therefor: 
as soon as the operator answers the line 
the current is cut off and the signal re- 
stored. 

With this signal a ground on the nega- 
tive line will cause the signal to operate. 
A ground on the positive line will not 
cause any signal. A cross between the 
positive side of the line and the negative 
side of another line as shown by the half 
‘oil at the top of Fig. 191 would opera‘ 
both signals and give an indication of 
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on the line of 
signal. The 


pilot or night alarm circuit here makes 


trouble \ short circuit 


course would operate the 


use of a local contact on the signal. The 
contact of the signal is connected to the 
positive or ground side of the battery, 
and a 200 ohm buzzer (for 24 volt bat- 
tery) is connected in the negative or live 
When the signal 
shown in Fig. 191 is used, the subscriber 


side of the battery. 


would not hear any noise on the line be- 
fore the operator answered because of 
the balanced coils connected to the line 

In Fig. 192 we have the same telephone 
and jack arrangement. One side of the 
line is grounded and the other side is 
connected to negative battery through a 
miniature lamp. These lamps are very 
suitable for telephone systems, as they 
can be placed in rows in a very small 
space. 

Now it requires a certain current flow 
to bring the lamp to its proper brilliancy 
The usual resistance through which such 
a lamp will operate satisfactorily is 100 
ohms. This would correspond to about 
2,000 feet of 22 gauge cable. The lamp 
cannot be equipped with any night alarm 
contact, so the pilot relay is used. This 
so adjusted that it will 
operate with the flow of one lamp over 


relay must be 


the longest line connected to the switch- 
board. 

If the current flow of the lamp is 100 
milliamperes, then the relay must be ad- 
100 milli- 


amperes. Now suppose we had 10 lines 


justed to pull up through 


connected to this board, each with a leak 
A flow 
of 10 mills would not light the lamp 
Yet the total flow of the 10 lines would 
be 100 mills, when the relay will operate 


to ground of 100 milliamperes. 


the night alarm might ring, but no lamps 
be burning on the board. This type of 
circuit would not be satisfactory except 
for use in factories or offices where the 
lines will not be subject to the usual line 


troubles found in city systems. 


In Fig. 193 we have the same line ar- 
rangement with the one side of the line 
grounded, but the negative side of the 
line is provided with a line relay. This 
relay may be any resistance from 500 
ohms to 1,000 ohms. When the receiver 
is removed from the hook the line rela) 
The contact of this relay closes 
The line 


operates. 
the circuit of the line lamp. 
lamp circuit is now a local circuit. That 
is the line lamps of a section of a 
switchboard all have the same length of 
circuit to operate over Therefore if 
each line lamp operates on 100 mills, the 
pilot relay will be adjusted to operate on 
100 mills at least. If there should be a 
leak of 10 miles 


due to the resistance and the resulting 


to ground on this line, 


number of ampere turns of the line re- 
lay, it would pull up and light its line 


lamp. Then if there were 10 such lines 
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there would be 10 line relays pulled up 
and 10 line lamps burning. 

The operation of the night alarm cir- 
cuit with this system can be made de- 
pendable, while in the arrangement in 
Fig. 192 the might alarm might be use- 
less. The 200 ohm buzzer is here con- 
nected in the live side of the battery. 
[wo line lamps and relays are shown in 
this drawing to illustrate the way several 
line relays are connected to the one pilot 
relay. This follows out the idea shown 
in the annunciator system 

If a line relay is operated and it was 
necessary to change a lainp, inserting the 
lamp extracting tool often places a short 
circuit on the lamp. If the relay was 
pulled up there would then be an exces- 
sive flow of battery which would blow 
fuses and blister the springs of the lamp 
jack. It is a good stunt to place a tooth- 
pick in the relay so that the armature 
‘annot operate when you are working on 
the lamp jack. The second line relay 
shown would be connected to its line 
jack if snown 

In the larger common battery boards 
the line jacks and multiple jacks are 
placed very close together. The jacks 
shown in the previous drawings all con- 
sisted of two pairs of contact springs. 
This type of construction is bulky and 
very subject to trouble. To overcome 
the trouble of these jack contacts, a dif- 
ferent type of circuit is used. In mul- 
tiple boards where each line would have 
several jacks it would be necessary to 
have several sets of jack contacts to 
ause trouble due to poor spring tension 


or dirt in the contacts. The type of jack 


used consists of the two line springs 
called the tip and ring, while the open- 
ing of the jack consists of a thimble 
which makes contact with the body of 
the switchboard plug when inserted. Thus 
when the plug is in the tip, ring and 
sleeve contacts would be made. 


However, it is still necessary to have 


the line cut clear of all signal circuits 
when connected to the cord circuit. In 
Fig. 194 there is shown the line and cut- 


off relay assembly. These relays are 
usually mounted on racks, and only the 
lamp and jack wires are taken to the 
switchboard. There would be four wires 
from each line relay group taken to the 
switchboard. The tip and ring being the 
line, wires are twisted pairs. This of 
course is to prevent any induction from 
other circuits causing disturbance in the 
line. The sleeve and line lamp may be 
in single wires, because there would be 
no induction bad enough to disturb the 
operation of these circuits. Battery is 
supplied through a double wound line 
relay to the line. In some types of line 
relays the negative winding is 1,000 ohms, 
while the positive winding is 100 ohms. 
This makes an unbalance which would 
be indicated by the hum in the line be 
Other line 


relays have two 1,000 ohm coils which 


fore the operator answers. 


provides a balanced arrangement to the 
line. 

When the battery flows over the line 
the line relay pulls up and closes the con 
tact to the The battery for 
the lamp is fed through a low resistance 


line lamp. 


pilot relay. This of course is adjusted 


to operate with the current from any one 








TELEPHONE ENGINEER 23 


operate the pilot relay while another one 
will. When lamps are almost burned 
out they will not pass sufficient current 
to pull up the pilot relay. If the relay 
pulls up satisfactorily on all lamps but 
one or two, the line lamp is likely at 
fault. Better change it. 

When the operator puts the plug in 
the line jack she connects with the line 
\t the same time battery flows through 
a lamp in the cord circuit through a re- 
sistance of about 100 ohms, over the 
sleeve of the cord, through the cutoff 
relay. A 30 ohm relay will pass enough 
current to light the lamp in the cord cir- 
cuit and will also pull up with plenty of 
cutoff springs. 
These springs cut the line away from the 


energy to operate the 


line relay. The signaling is now trans 
ferred from the line relay with its lamp 


to the cord relays and lamps. 
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The pilot relay is low in resistance, 
about 1 ohm, 
resistance of this relay low, as it must 
pass sufficient current to light all the line 


It is necessary to keep the 


lamps which are fed through it. In 
Fig. 194 there is shown a buzzer con- 
In actual prac- 


tice this relay would operate a pilot lamp, 


nected to the pilot relay. 


which in turn would operate another re- 
lay called the night alarm relay. The 


pilot lamp is usually placed in a con 
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Practical Suggestions f 


3efore taking up the subject of unit 
costs, it may be well to round out the 
discussion of “Cost of Establishing the 
Business,” and also to touch briefly upon 
the other elements of the non-physical 
assets, i.e., cost of financing. 

General Attitude of Courts and Com- 
missions Relative to Going Value—The 
following opinion of the California Su- 
preme Court in the Contra Costa Water 
Co. v. City of Oakland, 113 Pac. 668, 
typifies the general attitude of courts and 
commissions on the subject of going 
value : 

“Both of these witnesses also included 
in their totals an item of $500,000 as the 
value of the going business of plaintiff. 
Their theory in regard to this item was, 
as stated by learned counsel for plaintiff, 
that the property and business of the 
plaintiff had a value as being the property 
and business of a concern which, in the 
legal and commercial sense, is a ‘going 
concern, and which has a_ thoroughly 
established business over and above and 
in addition to the mere cost or costs of 
reproduction of its property and plant, 
and what the value of said property 
would be at the time when its works 
were just completed. 

“It may be conceded that the fact that 
the works of plaintiff are in actual use 
as part of a going concern gives them a 
greater value to the stockholders than 
they would otherwise have. It supplies 
the capacity to earn returns which would 
otherwise be wanting. 

“Purely for the purpose of this decision 
we may assume it to be true as was said 
by Judge Farrington in Spring Valley 
Water Co. v City and County of San 
Francisco, supra, that the value of the 
going business and franchise depends 
upon their earning power. Where, as 
here, that earning power depends on the 
rates to be fixed annually by the city 
council in such a way as to give only a 
fair return on the property in use, and 
the franchise is neither exclusive nor 
defined by any special contract with the 
city, these elements would appear to play 
a very small part, if any, in the matter 
of valuation. However this may be, it is 
plain that none of the witnesses fur 
nished any evidence upon which any 
value could be added on account of either 
of these items. 

“The theory of both Mr. Adams and 
Mr. Schuyler was, as stated by plaintiff's 
counsel, that this value was measured 

*Consulting Telephone Engineer, 192 N. 
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Valuation 


By CHARLES W. McKAY, M. E.* 


by the losses sustained and the « 


cies of income accruing to it, in the early 
period of its operations, and up to the 
time that it had been brought to a paying 
basis. Mr. Kiersted, the only other wit 
ness on this subject, measured the value 
of this element of ‘going concern’ in 
practically the same way. Mr. Adams 
in one of his estimates concluded, as a 
matter of individual judgment, that in 
an enterprise having the characteristics 
and magnitude of the old Contra Costa 
Water Company, there must have been 
in the inception of the concern losses or 
deficiencies in income to the extent of 
$500,000. 

“In his other estimate he made a com- 
putation of the early losses, treating them 
as the differences between the return of 
5.63 per cent, which the company had 
actually received, as computed by him 
from its annual statements, and the re- 
turn of 7 per cent, which he believed 
it should have received. Mr. Schuyler 
and Mr. Kiersted followed the same gen- 
eral lines. This was all the evidence 
supporting this item. We think it very 
clear that it had no relation to the ques- 
tion of present value, and afforded no 
basis for any valuation by the trial court 
of either of these elements—franchise or 
going concern. 

“Tt is unnecessary to say that the 
burden was on the plaintiff to furnish 
data showing that these elements had a 
distinct, independent productive value, 
before any such value could be included. 
See, in regard to value of franchise, 
Willcox v. Consolidated Gas Co., supra. 

“In what we have said we do not 
desire to be understood as deciding that 
in the matter of fixing water rates, any- 
thing at all should be added to the value 
on acount of the element of ‘going con- 
cern,’ ” 

It will be noted that the court, while 
admitting the existence of going concern 
value, holds that the plaintiff has not been 
able to furnish sufficiently conclusive evi- 
dence to warrant the inclusion of this 
item in a rate-base appraisal. 

This opinion clearly shows the need 
for clear-cut, readily assimilated methods 
of determining going value. The more 
complex methods, whatever their value 
from an engineering and accounting 
standpoint, only tend to befog the issue, 
and have very little chance of securing 
the favorable consideration of either 
courts or public utility commissions. 

Cost of Financing—In financing utility 
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essary to offer 
some inducement t iin capital over 
and above the interest paid on the bor- 
rowed moneys. The reason for this will 
be obvious. People are not prone to 
hazard their money in a new undertak- 
ing unless the opportunity for gain is 
more alluring than in other firmly estab- 
lished and equally remunerative (so far 
as the fixed rate of interest is concerned) 
fields. 

This cost financing, or cost of enticing 
capital, as it might well be called, may 
be divided into two general classifications 

cost of securing preliminary capital and 
cost of securing permanent capital. 

At the beginning of the construction 
period there is, of course, no tangible 
property to mortgage. The backers of 
an enterprise must be men of sufficient 
credit to borrow on short-term notes 
enough money to start the enterprise. 

To obtain such capital it is necessary 
to pay high rates of interest. In one of 
the western states it is customary to pay 
6 per cent for capital secured on first 
mortgage bonds and nearly 7 per cent for 
moneys borrowed on short-term notes. 
The difference between these two rates 

1 per cent—is an element of the cost 
of financing. 

Toward the end of the construction 
period, when the utility corporation has 
been brought into being and endowed with 
a tangible and marketable property, these 
short-term notes are retired by the sale 
of permanent securities, but even at this 
time it is necessary to offer an induce- 
ment to secure capital. 

In the first place, to insure the speedy 
lisposal of permanent securities, it is 


necessary to call upon a reputable firm 
of financial agents—a banking or broker- 
age house. This involves expense for 
investigations on the part of the fiscal 
agents, for no firm will assume the re- 
sponsibility of financing a property until 
it is thoroughly satisfied as to the sound- 
ness of the enterprise. 

Next comes the expense of marketing 
the securities, and the profit to the 
financial agents, and, lastly, some induce- 
ment in the way of an under par price 
must be offered to attract the investing 
public. As a result, securities having a 
redeemable or par value of $100 per 
share often do not net the utility more 
than $90 
It will be seen that the cost of financ- 


is a very real element in the total 
cost of producing a utility property, and 
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one that is certainly entitled to considera- 
tion in ascertaining the reproduction cost. 

The attitude of courts and commis- 
sions on the subject of financing cost is 
evidenced by the following quotation: 

“The plant in question here, for in- 
stance, was built by borrowed money or 
by the sale of securities which not only 
bear interest at 6 per cent from the time 
they were issued, but which also had to 
be discounted at no less than 8 per cent 
besides. In other words, they brought 
8 per cent less than par value in the 
money markets. 

“If the plant was needed and these 
were the best terms upon which the 
capital for its construction could be ob- 
tained, it is certainly difficult to see what 
other disposition can be made of these 
charges than to include them in the cost 
of the plant, at least until they can be 
written off from earnings, if this course 
should be found to be advisable, for it is 
clear that no private party would enter 
a business of this kind if they had to 
foot such losses out of their own pockets. 

“Such interests and discounts, therefore, 
often constitute a part of the price upon 
which the consumers must pay interest 
if they desire the conveniences that are 
offered by the utilities, because these are 
usually the best terms upon which such 
utilities can be had. These facts indi- 
cate quite clearly that the amount of 
interest or discount that it may become 
necessary to include in the construction 
account is a question that depends upon 
the facts in each particular case, and that 
it is a matter that cannot always be 
determined in advance.” 

Cost of Financing During the Con- 
struction Period—In the following illus- 
tration of the method of computing the 
cost of financing, taken from a recent 
appraisal, the cost of financing during 
the construction period is first considered. 


Under cost of financing has been in- 


cluded the extra cost of raising money 
during the construction period over and 
above the ordinary investment interest, 
and also the cost of the 
financing of the enterprise after it has 


permanent 


become an operating concern. 

The plan of financing adopted for the 
purpose of this appraisal has been that 
the moneys required during the construc- 
tion period would be raised by short-term 
notes, which would be retired, as the va- 
rious portions of the plant were put into 
service, by the selling of permanent se- 
curities in the form of stock and bonds. 

Interest during construction has been 
figured at the rate of 6 per cent, and 
has been included under that caption. It 
seems certain, however, that the rate of 
6 per cent is not sufficient to provide 
funds during the construction period for 
the establishment of a new enterprise. A 
study of the notes authorized by the 
California Railroad Commission on light, 


power, gas, 


panies as far back as 1913 
shows that the average rate of interest 


water and telephone com- 


and 1914 


on notes was 6.992 per cent, or practically 


7 per cent. 


Since stock or bonds could not be sold 
during the construction period, except at 


an enormous sacrifice, it has been assumed 


that the parties building the plant were 
men with sufficient credit to borrow, by 


short-term notes, on a new enterprise at 


practically the same rate as the average 


rate paid in this state on more or less 


seasoned enterprises. 


This computation is shown in Fig. 5. 


FIRST YEAR 
Ist Half 


Basis for calculating cost of financing 
during construction (obtained from 
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ing, we have assumed that the securities 
covering this property could be sold to 
net 90 per cent of their par value. 
The cost of permanent financing will 
be as follows: 
Total value of plant, consisting 
of all items down to and 
including construction in 


process (Fig. —).-.......$ 8,592,475 
Cost of establishing the busi- 

EP ee ei ee Ten se 2,292,954 
Working capital...... 221,513 
Cost of financing during con- 

NINO ok. can eae his ou ec 190,888 


SECOND YEAR 


2nd Half Ist Half 2nd Half 











the construction schedule, Fig. ..) .$120,241 $678,969 $ 735,460 $1,003,862 
Interest at 35 per cefit.....ccccccccs 4,208 23,764 25,741 35,135 
Total for period................ $124,449 $702,733 $ 761,201 $1,038,997 
Interest on previous notes at 3.5 pcet.. ....... 4,355 29,104 56,764 
Face value of notes..............0. $124,449 $707,088 $ 790,305 $1,095,761 
Otel motes Mewbd......cccssticcacss $124,449 $831,537 $1,621,842 2,717,603 
Value of plant covered by permanent 
securities issued Of GEGE BOTIOE... ceesisc sa oda) Kee ae es ee 
Total notes outstanding at end of Ley - eo oo 
ROE. ocntndcxinuneeaamee es $124,449, $831,537 $1,621,842 $2,717,603 
Construction in process at end of pe- 
riod, including interest during con- 
OUTAGE in <0.cn seated ey heciee 122,045 814,860 1,585,798 2,652,292 
Cost of financing during construction is 
SIGE dsecccvecekqes eee eveveuss $ 2,404 $ 16,677 $ 36,044 $ 63,311 
Fig. 5—Computation of costs of financing during construction 
THIRD YEAR FOURTH YEAR FIFTH YEAR 
Ist Half 2nd Half Ist Half 2nd Half ist Half 2nd Half 
$1,127,260 $1,040,969 $1,073,994 $ 844,264 $ 626,815 $ 658,802 
39.454 36,644 37,590 29,549 21,939 23,058 
$1,166,714 $1,083,613 $1,111,584 $ 873,813 $ 648,754 $ 681,860 
$ 95,116 $ 139,280 $ 12,894 $ 11,320 $ 9,385 $ 6,702 
$1,261,830 $1,222,893 $1,124,478 $ 885,133 $ 658,139 $ 688,562 
$3,979,433 $5,202,326 $6,326,804 $7,211,937 $7,870,076 $8,558,638 
ta Aka eaerie 4,833,912 6,003,376 6,943,782 7,678,586 8,367,750 
$3,979,433 $ 468,414 $ 323,428 $ 268,155 $ 191,490 $ 190,888 
3,876,030 221,072 158,611 91,148 Et PP eer Pee 


'$ 103.403 





$ 147,342 


The Computation of the 
Financing—The plan of permanent financ- 
ing contemplates the issuance of perma- 
nent securities as an evidence of the total 


investment in the 


these securities 


property. 


would be in 


$ 164,817 


Permanent 


Whether 
stock, in 


bonds, or partly in each, is immaterial. 


A study of the bonds authorized by 


the railroad commission of 


covering light, 
telephone 


properties 


power, gas, 


during 


this state, 
water and 
1913 and 


1914, shows that the 5 per cent bonds, 


aggregating 


$21,468,000, 


were 


SK Id to 


net 88.25 per cent of their par value, 
and that the 6 per cent bonds, aggregat- 
ing $8,359,200, were sold to net 91.25 of 


their par value 


Based on 


this show- 








$ 177,007 $ 184,077 $ 190,888 
Total amount to be financed 

at 9 per cent of par value.$11,297.830 
Discount, or cost of permanent 


financing ......... ar ee 1,255,314 
Total securities issued... .. $12,553,144 
Cost of permanent financing... 1,255,314 


This means that, in order to raise the 
total amount invested in the property 
at the time of its permanent financing, 
$11,297,830, it would be necessary to issue 
$12,553,144 worth of securities, represent- 
ing a cost of permanent 
$1,255,314. 

The Total Cost of Financing—The 
total cost of financing, therefore, will be 
made up of: 


financing of 





—_ 

















Cost of financing during cor 
struction a ; _.$ 190,888 
Cost of permanent financing 1,255,314 


Total cost of financing $1,446,202 


In a very general way all of the el 
ments component to the total reproduc 
a telephone property have 
Many of the illustra 


tions of methods of computing the 


tion cost of 


been disc ussed 
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Television Is Coming, But 
Not Very Soon, Say Experts 


Washington, D. C—With increased ac- 
tivities in the television field, government 
radio experts, and especially members of 
radio commission, have evi- 
the sub 


the federal 
denced the greatest interest in 
ject. 

‘Television is of course in the experi 
mental stage,” said W. D. Terrell, chief 
of the radio division of the Department 
of Commerce, and one of the first radio 
men in the government service. 

“If you refer to the opportunity one 
has to see a picture of the party talking 
at the I cannot see 
that this presents anything of 


transmitting station, 
great in- 
terest to the public, but if you refer to 
the opportunity to receive by radio a re- 
production of action such as the speaker, 
including the surrounding crowd, sport- 
ing events, fires, automobile or train 
wrecks, and things of that kind, I believe 
that this interest to the 


public, perhaps not secondary to our pres- 


possesses 


great 


ent day radio sound transmission. 


“T am hopeful that this form of tel 


vision will be available to the public 


I] 
within a few years and that those who 
administer the radio law will make pro 
for satisfactory 


vision reception for the 


public by providing 


the ether.” 


adequate space in 


Judge Ira E. Robinson, chairman of 


the radio commission, along with the 


other members of the commission, has 


witnessed television experiments, and he 
also has heard much about it during the 
course of the commission’s work. 

“Plainly television has not yet reached 
the stage of public utility,” said Judge 
Robinson, discussing the problem 

“Other than for experimental purposes, 
the broadcasting band cannot be spared 
to it without detriment to the public 
This is the testimony of the leading radio 
engineers of the country.” 


Television is today science’s most fas- 


cinating experiment, according to Com- 
missioner O. H. Caldwell. The “point to 
point” method now used seems to put 


definite limitations on future develop 
ment, he added, however. 


Kansas 


tele- 


Commissioner Sam Pickard of 


says that “after witnessing several 


vision demonstrations I am inclined to 


elieve that nothing can forestall the 
practical application of this marvelous 
invention within the next few years.” 

Harold A. La Fount, radio commis- 
sioner from Utah, is another member of 


the commission who 


interest in teley 





“Successful expe nts and demon- 


strations,’ he said, “proved conclusively 
the feasibility f the 


tl 


methods in use at 


is time. However, perfection is not yet 


in sight. In my opinion, it will require a 


few more years of hard work, study and 


experimenting before the goal will be 


reached, and before it 


will have any ma- 

terial value 
“In fact, I am not yet ready to sa 
that in its perfected state it will have 
much, if any, commercial value. The 


public alone can determine this.” 
Coldwell, 


the commission, 


Louis G. general counsel of 


pub- 


however, warns the 


ENGINEER 
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Texas Holding Good District 
Meetings 


The Texas Independent Telephone As 
( ration held ' +} y 1 + . “+ 
sociation neid ano er goon meeting a 
Corpus Christi during September. Al 
though this city is on the south coas 
of Texas, and some of the Texans were 


compelled to ride 500 miles to be present, 


near one hundred were in attendance. 


Texas alive to the 


seems 


need of district meetings, as every on 


so far has been well attended. Interest 
ing subjects covering the different phases 
of the industry were ussed. A district 
meeting will be held at San Angelo, No- 


vember 21st and 22nd 
The San Angelo Telephone Company 


is just opening up a new exchange, which 


is one of the most modern in the state. 
When completed it will be automatic 
throughout 


Control of Dakota Central Telephone 


Company to 


line 
the Dakota Central Telephone Company, 


Aberdeen, S. D., through 


ik 


Acquisition of contr interest in 


purchase o! 


than 60 per cent of the common 


stock, was announced late in August 
by C. W. Robinson, president and gen 
eral manager of the Tri-State Telephone 
& Telegraph Company, St. Paul, Minn 
Stockholders received $200 per share. 

No definite e been made rela 
tive to st | property will be 
handled, Mr. R ! said It is quite 
pre bable e stated that for the present 
at least the Da Central will c 
tinue to operate rate organiza- 
tion and that the position of the Tri- 
State company will be simply that of a 
majority stockholder of the commor 
tock 

[The Dakota ntral company operates 
38 OOO telephor - nearly one-half of 
wl cn are t] (ila type al NI 
pproximately 4,000 1 Ss toll le 


Tri-State Announced 


lines The assets of the corporation 


today are close to six million dollars 
The company was founded in 1886 by 
the late J. L. W. Zietlow at which time 
he established an ex« ge in Amerdeen 
S. D., with about 60 stations. The same 
year a toll line was placed in_ service 
between Aberdeen and Groton and Aber- 
deen and Columbia, both towns only 
ibout 20 miles distant from the home 
office Un 1896 the company expe- 
rienced very little growth. At that time 
many additional subscribers were added 
t the ystem i tt ll nes were built 
between Aberdec d Redfield In the 
following the toll line to Groton 
was extended to Ortonville, Minn. 
rough extens f lines and purchase 

of other existing telephone properties 
the company grew to considerable size 
the vears from 1896 to 1904. In that 

¢ t present corporation was organ- 

ized and the intervenit years ex- 
, - dv and consistent. 
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isturbing Factors on 
eatered Lines 


Rep 


Introductory Remarks 
In the September 
TELEPHONE ENGINEER a general discus- 


number of the 


sion of repeatered lines was given. Such 
lines are used exclusively for toll and 
long distance service and are gaining 
daily more in importance as they are 
also of eminent service in the develop- 


ment of fast express: that is, two- 
number toll service in areas surrounding 
our large cities, where telephone traffic 
is assuming such proportions that it pays 
to use cables for the entire toll plant in 
such areas. As the toll and long distance 
system in this country is owned and 
operated by the American Telephone & 
Telegraph Co. and as such a vast system 
must be constructed and maintained in 
the very best manner to give such service 
as is compatible with, and subservient to, 
modern business methods, regular and 
comprehensive texts and observations 
must be made to check the proper work- 
ing of the system physically and with 
regard to efficiency, but also to find the 
right direction’ in which to proceed when 
making extensions and to lay the founda- 
tion for a study of improvements condi 
tioned by the progress in the art. 

The engineers in charge of this work 
have collected data valuable for record 
and research; have systematized same 
and published from time to time the re 
sults of their observations. The occa- 
sional publications in the transactions of 
Institute of Electrical 
Engineers by Gherardi, Jewett, Osborne, 
Clark, Mathes and others are the best 


the American 


available source of information on the 
subject and are made use of in the dis- 
cussion and papers to follow, wherever 
it can be done to advantage. 

Referring to the September number of 
the TELEPHONE ENGINEER, the statement 
will be found that in the transcontinental 
New York-San Francisco telephone line 
the energy or power delivered at the end 
of the line was seven times as large after 
the line was improved, and after the 
loading coils in the open wire part were 
removed as at the time when the first 
repeaters were installed in the loaded 
open wire line. This statement will now 
be illustrated by the diagrams in Fig. 1. 
These diagrams show the power levels, 
that is, they indicate the amount of 
power or energy in microwatts available 
at each point of the line. In an earlier 
Paper we stated that the amount of 
power delivered to the line at the trans- 
mitting end amounted up to 2,000 micro- 


By F. J. DOMMERQUE 
Fellow A. 1. E. E. 


watts and that the power to be available 
at the receiving end to reproduce the 
speech should be at least 2 microwatts 
In the diagram, Fig. 1, the power deliv- 
ered to the circuit at the San Francisco 
end was assumed as 1,000 microwatts: it 
was found that the power delivered to 
the local circuits at New York was 10 


ordinates divided on the logarithmic basis 
leaving the scale of abscissae on the reg- 
ular basis. This is done for the sake of 
convenience, as with the ordinates also 
on the regular scale the diagrams would 
become unwieldy. 

In the aforementioned paper, further- 
more, a supplementary attenuation net 
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Fig. 1 


microwatts in the case where the entire 
line was loaded and contained six inter- 
mediate repeaters, while in the case 
where the loading coils were removed 
from the open wire circuit and the num- 
ber of intermediate repeaters was 
doubled, 70 microwatts were obtainable 
at the New York end. It may be noted 
that the diagrams in Fig. 1 are drawn on 
logarithmic 


paper with the scale of 
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means of 
equalization of the attenuation of the 
speech frequencies for the purpose of 
avoiding distortion. Other methods to 
obtain the same end in view are by com- 
pensating the reactance of the input 
transformer by condensers and induction 
coils, 

It also had been stated that the 21- 
type repeater was not well adapted for 


work was suggested as a 
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: long lines containing more than one re-_ sical circuits for both kinds of loading thus 1 TU (which means one TU per 

peater on account of the difficulty of are given. The curves show how the mile)= 0.0715 #1 per km. 

obtaining exact symmetry in the im- larger coil inductance for medium heavy Echo 

pedances on both sides of the repeater; loading reduces the attenuation for fre- The effects of reflections of the 





a difference in impedance would unbal- 
ance the currents flowing in the repeater, 
thereby causing continuous oscillations 
which would show themselves as “sing- 
ing.” The 22-type is preferable on long 
lines with a number of repeaters, as the 
balancing networks effect a balance much 


quencies below 2,500 periods per second, 
while frequencies in the speech range 
present a uniform or rather constant 
attenuation by extra light loading; hence 
extra light loading is most suitable for 
long lines. In addition the extra light 


loaded lines possess a higher transmis- 


electromagnetic waves at points where 
the line construction changes or some 
kind of apparatus is connected to the 
line, will not cause any perceptible dis- 
turbance on ordinary lines as the modern 
methods of line construction and of cable 


manufacture have obtained such a high 


easier. A four-wire repeater circuit is sion velocity, which may be calculated by georee of perfection, that these reflec- 
best adapted for very long lines, not re- 1 tions do not need to be taken into con- 
quiring any balancing networks in the means of the formula V=— sideration. It is, however, a different 
four-wire part of the circuit and conse- Vv Lt thing when repeaters come into play, 


quently avoiding the danger of distortion 
better than the other circuit types. 
“Echo” effects had also been mentioned 
before; these will be discussed presently. 
To facilitate the discussion a few data 
pertaining to loading will be repeated 
from previous papers. Although the 
present rule is to load in repeatered cir- 
cuits only the cables, this does not mean 
that these cables are all underground; in 
fact, the toll and long distance system 
of the future will in all probability con- 
tain aerial cable on the majority of lines. 
The cables in repeatered lines are nearly 
all either No. 19 B. & S. gage or No. 16 
B. & S. gage. For four-wire circuits 
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Fig. 2—Attenuation-frequency character- 
istics of loaded cable side circuits 


the No. 19 gage cable is used nearly 
exclusively. 

There are two methods of loading 
these cables, medium heavy loading and 
extra light loading. The loading coils 
intended for medium heavy loading have 
an inductance of 0.175 henry in the 
physicals (phantoming the lines is pre- 
supposed), with a coil spacing of 6,000 
feet. The capacity of a loaded section 
between coils is approximately 0.074 
microfarad for the physicals. The char- 
acteristic impedance for the medium 
heavy loaded physical circuits has been 
set at about 1,600 ohms with a cut-off 
frequency of about 2,800 periods per sec- 
ond. The inductance for the extra light 
loading coils amounts to about 0.044 


wherein V is the velocity per second, L 
the inductance in henry, and C the 
capacity in farad, all for the same unit 
of length. 

The inductance of the medium henry 
loaded circuits being four times the in- 
ductance of the extra light loaded cir- 
cuits, the propagation velocity in the 
extra light loaded circuits becomes twice 
as great, which circumstance increases 
considerably the repeater efficiency. 

A third circumstance favoring the 
extra light loading consists in the avoid- 
ance of perceptible “transients,” of 
which we will speak some other time. 
Consequently the preference of extra 
light loading for long lines is justified, 
while medium heavy loading of cables is 
restricted to short lines, where the just 
mentioned reactions are inconsiderable 
and besides, where the lesser attenuation 
permits of a corresponding decrease in 
the number of repeaters. To the Figure 
2 the following useful information may 
be added, pertaining to the various meth- 
ods of expressing the attenuation. As is 
well known the original transmission 
unit in the United States has been the 
“Standard Mile,” which represented one 
mile of No. 19 B. & S. G. cable of the 
kind that was in use in the earliest days 
of telephone cable construction. This 
standard mile was later supplemented by 
the “800 cycle mile,” better suited to 
scientific methods of measuring. The 
standard cable mile has an attenuation 
constant = 0.122, and the 800 cycle mile 
has an attenuation constant =0.019. In 
late years the need of a still more scien- 
tific unit was felt and a new transmission 
unit was adopted, the TU, which is 
slightly different from the two units 


mentioned above. Its attenuation is 
0.115; hence to convert standard miles to 
TU, one multiplies the standard miles by 
0.122 

— or 1.06. To convert 800 cycle miles 


particularly on account of the difficulties 
experienced in balancing lines by bal- 
ancing networks. 

The repeaters not only sustain the talk- 
ing currents, but also the reflections; if 
in addition the line is long enough to 
give noticeable duration to the transmis- 


1 
} 


sion time and if at the same time the 
transmission losses are small enough to 
preserve some of the reflected energy, the 
listener will receive an impression which 
may be compared to an “echo.” This 


echo effect on long distance lines corre- 
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Fig. 3—Effect of echoes on talker and 
listener 


sponds to the singing caused on shorter 
lines by faulty or insufficient balancing; 
this teaches us that the gain to be ob- 
tained on long lines by means of repeat- 
ers must be limited to an amount well 
below the gain at which singing, near 
singing or distortion takes place. 

When in a four-wire circuit repeater 
the speech current passing over the one 
pair of wires reaches the receiving end, 
a part of it will flow to the receiver. But 
the balance between line and balancing 
network not being quite perfect, a part 
will flow back to the originating end 
over the other pair of wires and become 
noticeable in the receiver of the talker, 
presupposing the circuit is long enough 


henry for the physicals with a coil dis- O.115 ai ; to cause a perceptable timelag. We may 
tance of 6,000 feet. The characteristic i the multiplication factor is designate this as the first echo. At its 
impedance of the extra light loaded - — 0.95. Of course, all above *Tival at the sending end, it will be split 
physical circuits has been chosen at about (115 here also, one part will pass to the re- 


800 ohms and the cut-off frequency at 
5,600 periods per second. 

In Fig. 2 the attenuation-frequency 
characteristics of the two types of phy 


attenuation statements are per mile. If 
it is desired to obtain the attenuation con- 
stant in $1 per kilometer, the attenuation 
per mile has to be multiplied by 0.62; 


ceiving end over the first two wires and 
appear as an echo in the receiver of the 
listener. Again a part of the echo will 
leave the receiving end as a second echo 
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and so on. It depends on the cause of 
its origin how, many echo effects are pro- 
duced. 
1,000 miles long, in which the balances at 
both end stations were made poor pur- 


In a trial over an artificial line 


posely, twelve echos followed each other 
before the echo died out entirely. 

The transmission velocity of an extra 
light loaded circuit is about 20,000 miles 
per second and of a medium heavy loaded 
circuit only half as great. With other 
words, the speech requires 0.05 seconds 
to travel over an extra light loaded cir- 
Thus an 
echo going and returning over this same 


cuit one thousand miles long. 


circuit would arrive 0.1 seconds after the 
impulse which created the echo. As the 
time required for a medium heavy loaded 
circuit is twice as long, the timelag in 
extra light loaded circuits is less inclined 
to cause echo effects. To obtain good 
speech transmission it becomes essential 
to keep the echo effect at a low level. If 
it is possible to render the first echo 
small in comparison with the direct 
speech transmission, the subsequent echos 
will lose their force entirely. 

The echo effect in a 22-type repeater 
circuit is considerably stronger than in 
a four-wire repeater circuit, because the 
unbalances at the intermediate repeaters 
have to be taken into consideration and 
besides the reflections at adjacent re- 
peaters due to the difference between re- 
peater impedance and line impedance. 
Hence the restriction in the application 
of 22-type repeaters to shorter distances, 
where the echo effect has not so much 
chance to build up. 

The transmission velocity should be 
made as great as possible, in 22-type re- 
peater circuits as well as in four-wire re- 
peater circuits. In Fig. 3 it may be seen 
how the echo effects vary with the length 
of time they are delayed. The upper 
curve marked “Listener” indicates the 
effect upon the listening party and the 
lower curve marked “Talker” the effect 
exerted upon the talking party. From 
the curves it can be learned how strong 
the echo may be proportionately for the 
different time lags to avoid a noticeable 
disturbance of the conversation. The 
upper curve relates to the power or 
energy received direct by the listener and 
the lower curve to the power delivered 
directly by the talker to the circuit. In 
both curves the ordinates give the com- 
parative minimum permissible transmis- 
sion equivalent of echo in miles of “800 
cycle” cable miles. 

Echo Suppressors 

Naturally as echos are such an un- 
pleasant feature in long distance circuits, 
the desire grew up to avoid them entirely. 
A comparatively simple method was soon 
developed to prevent echos on four-wire 
repeater circuits, but for two-wire cir- 
cuits to our knowledge no devise has been 
designed so far; no doubt in time to come 


echo suppressors for two-wire circuits 
will also appear. 

The principle underlying echo sup- 
pressors in four-wire repeater circuits is 
rather simple; it consists in permitting 
or rather making some of the current 
flowing in the talking circuit to take its 
path over a bridge across the two sides 
of the four-wire circuit and amplifying it 
so that it is able to operate a relay, which 
short circuits the return path of the echo 
in the side of the four-wire circuit 
opposite to the one to which the bridge 
is attached to let the talking current part 
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relay noise. The circuit is given a high 
impedance. The secondary winding of 
their input transformer is subdivided so 
that it can be tapped at various points if 
any change is desired in the sensitiveness 
of the device. 

Of the two vacuum tubes the first one 
(A) is an amplifier pure and _ simple, 
while the second one (A-D) acts at the 
same time as a detector. The grid 
potential of the second tube is made large 
enough to reduce its space current to 
zero when no input is applied to the cir- 
cuit, but when the speech currents flow, 
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enter. This principle is illustrated in its 
simplest form in Fig. 4. S is the talker 
station, L the listener station, N is a 
balancing network, R is a repeater, A is 
the amplifier and B the cut-off relay in 
the bridge. It will not be necessary to 
give the details of the operating circuit; 
if we draw out and describe the circuit 
of one-half of the suppressor, that is, the 
circuit of the bridge in one direction, it 
will explain also the process in the other 
direction, as both halves operate the same. 

In Fig. 5 the speech currents coming 
from the talker station over the upper 
side of the four-wire circuit pass first 
to a transformer over condensers which 
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they will produce fluctuations, the posi- 
tive effects of which upon the grid are 
utilized for operation of the COR relay. 
The operation of this relay in the first 
instance grounds the one winding of the 
auxiliary relay CR and in the second in- 
stance causes the slow release relay SR 
to operate; the relay CR then cuts off 
the other; that is, the lower side of the 
four-wire circuit. The relay SR is made 
slow releasing by placing in series with 
its one winding an adjustable low resist- 
ance, the adjustment being set normally 
for a releasing time of 0.1 second. Asa 
consequence the release of relay CR is 
retarded to keep it under control of relay 
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serve to render the circuit efficient at 
the more important voice frequencies, 
but less efficient or practically inefficient 
at other frequencies. This is principally 
done to cut out as much as possible of the 
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SR in case no more speech current flows 
to actuate the suppressor and when relay 
COR is de-energized. The condenser in 
the circuit between detector tube plate 
and filament serves to average the half 
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waves of the applied speech current after 
rectification to secure smooth and posi- 
tive operation of relay COR. 
Crosstalk 

The maximum value of the energy at 
the repeater stations is fixed in the first 
instance by the capacity of the vacuum 
tubes; in the second instance by the ca- 
pacity of the talking circuit loaded so as 
to be free from disturbing distortion ; and 
third by the necessity to avoid crosstalk 
into other circuits. On the other hand 
the energy must not fall below a certain 
amount, otherwise ft may not suffice to 
withstand the influence of crosstalk from 
other circuits. Care must be taken to 
keep the energy amounts in neighboring 
parallel telegraph and power circuits in 
such limits as will prevent same from 
causing disturbing noises in the telephone 
circuit, as far as this is possible. 


TRANSMISSION EQUIVALENT IN MILES OF 
STANDARD CABLE AT 800 CYCLES 
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teristic of long extra light loaded 
four-wire circuit 

While in four-wire circuits a 
maximum of energy is transmitted in one 
direction, a minimum of energy may be 
transmitted in the opposite direction, 
which may cause crosstalk 
four-wire circuit into the 
avoid this the circuits in the cables trans 
mitting a large quantity of energy should 
be protected statically from the circuits 
carrying small amounts, which can _ be 


some 


from one 
others. To 


accomplished by bunching all conductors 
transmitting in one direction and also 
those transmitting in the opposite direc- 
tion, and separating the two _ bunches. 
The separation should also be made in 
the loading coil pots. At the 
stations the apparatus and conductors 
connected to the inputs of the repeaters 
should be kept separated from those con- 
nected to the outputs. 


repeater! 


On long lines containing a number of 
repeaters, the latter and their accessories 
should be so designed that the amplifica- 
tion gains take different; that is, corre- 
sponding values with different frequen- 
cies in order to render the over-all trans- 
mission constant at the different frequen- 
cies, notwithstanding the losses caused by 
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the cable circuits not being constant. 

The full 
tained by 
light loaded 


curve in 
with 


drawn Fig. 6 ob- 
four-wire 
1,080 


long, demonstrates what can be done with 


experiments 


extra circuits miles 


equalization of transmission. 


a repeater and its accessories designed for 
The dotted 
curve indicates what would have resulted 
if the worked 


Sallie 


repeaters had with the 


gain at all frequencies 


“My Blow Torch, My Best 
Friend” 


By H. B. GASH 


Mer. Avon Tel. Co. 


When I started in telephone work 30 
years ago I had many weird experiences 
holding a job. I was working on small 
plants mostly and could not make good 
in several cases, for the owners seemed 
to think that all one had to do was to go 
At that 
weight and 
could not do heavy work, so took up 
work could. I 
learned that in the smaller plants, a great 


out and work without material. 


time I was very light in 


trouble when | soon 
cases of trouble were due to high 
joints, but all I had 
the wires and put 
The 
being but it would 


many 
resistance been 
taught was to scrape 
them back together trouble was 
cleared for the time 
not be long until I would have to do the 
All the time the 


owners would keep saying that if they 


same thing over again 
had a soldering iron we would solder the 
joints. Finally | bought myself a solder- 
ing outfit to see if I could learn to solder 
For a while it did not work with satis 
faction, so one day I went to a tin shop 
and had a talk with the tinner and I soon 
learned that my trouble in part was due 
to my not cleaning the parts to be sol- 
After cleaning the 
having my iron well tinned soldering was 


dered. wire and 


quite easy. I got quite interested and 
pulled slack and soldered joints until | 
lost that job, for every time I soldered a 
joint there was less chance for trouble. 
By keeping up on my soldering I finally 
put the plant in such shape that my serv- 
ices were not needed, but I was convinced 
that soldering was a very important and 
needed factor in giving good telephone 
service. 

When work was scarce I took my out- 
fit and started out looking for this kind 
of work as a_ specialty, soldering the 
jumper taps on the pole end of the house 
drop and then at the house and was paid 
more than the average lineman. After 
knocking around the country for about 
17 years through every state west of the 
Mississippi River except Louisiana I met 
an operator and we were married and 
both took work with the same company. 
After three years we had a chance to 
buy a small plant which 
about 200 telephones, a streak of rust and 


consisted of 


a franchise. It was not much but it was 


9 Avon, Ill. 

the opportunity that I had long wanted, 
so we made a down payment and went to 
work. We did all our 


three years. 


own work for 
I started in on this plant 
resetting poles, building corners, cutting 
brush and pulling slack and soldering the 
Western 
Union type were bridged with a piece of 


joints. All iron joints of the 
copper that I had secured from old bridle 


wire or house wire. I brightened the 
rusty iron wire about one inch from each 
end of the splice, cleansed the copper, 
used a little paste and applied the torch. 

In using the torch to heat the joint 
one should work fast and not allow too 
much heat to be applied or he will burn 
the wire. 


When I 


living out on the rural lines 5 or 6 miles 


The results were surprising. 


finished my soldering, people 
that you could just hear in a_ whisper 


came through with good volume and 
when I asked for an increase in rates the 
community helped me get it. 

If I am working on new work I always 
use sleeves, but my copper to iron taps 
are always soldered. Soldering is very 
simple and if practiced more on the small 
plants many a case of trouble would be 
eliminated. A clean joint, a hot iron and 
a little soldering paste will solder any- 
thing outside, but for instrument and 
main frame work I use resin core solder. 
If it had not been for my blow torch and 
solder our venture would have been a 
failure as we did not have the money to 
rewire the plant. We had about 200 
miles of metallic circuit. Of course 
there were other things that were impor- 
tant, but the soldering most of all. I say 
and will continue to say that the solder- 
ing iron and blow torch are my best 


friends I have in my work 


Contributed 


*Read all books—philosophy, 
poetry, history, fiction; but if you would 
refine the judgment, fertilize the reason, 
wing the imagination, attain unto the 
finest womanhood or the sturdiest man- 
read the Bible, reverently and 
until its truths have dis- 
blood.—Rev. 


other 


hood, 
prayer fully, 
solved like iron 


N. D. Hillis. 
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The power plant can be termed the 


“heart” of any modern telephone system, 


for should it fail every telephone in the 
entire exchange would immediately cease 
The power requirements be 


that 


to function 


ing so exacting must be 


current 


supplied 100 per cent of the time can 


best be accomplished by the installation 
of a storage battery of adequate ampere 
capacity, generators or 


hour necessary 


rectifiers and primary power supply 


which is usually alternating current. 


It is quite necessary that the battery 
be large enough to act as a reserve and 
to supply energy to cover the ordinary 


power failure. Commercial power in the 
average community today is fairly re- 
liable, but if it cannot be relied upon it 
is best to install some type of gas en- 
gine-driven auxiliary charging set. In 
addition to the necessity of a storage 
battery to carry the system over fail- 
ures of the commercial power supply, it 
is also invaluable as a noise killer as it 
acts as a damper to high frequency fluc- 
tuations caused by the voice and gener- 
ator currents. 

Were it possible to obtain some source 
of commercial power that was constantly 
available and by making use of a cor- 
rectly designed compound wound gener- 
ator, 


choke 


with 
with large ca- 
pacity condensers, preferably of the elec- 
trolytic type, an exchange could be op- 


coils associated 


erated without the use of storage bat- 
teries. This arrangement would not, 
however, at the present time prove a 


real advantage as the ordinary charging 
equipment and storage batteries are both 
reliable and can be maintained with less 
expense if the correct method of battery 
control be used. Though with the pres- 
ent rapid development and improvement 
in rectifiers and the increased reliability 


of the commercial power supply, it is 
hard to predict just what the power 
plant of future telephone systems will 


be. It may be possible that they will not 
not make use of storage batteries. 
Care and Maintenance of Storage 
Batteries 
In most telephone exchanges it is true 
that the storage battery receives excellent 
care, but 


in some the thought seems to 


prevail that it will last just so long any- 


way and that there is not any use in 
giving it much attention. It is quite 
common for a well maintained battery 


to give excellent service over a period 
of fifteen years or longer and still be in 


good condition. While in other cases I 


suitable filters consisting of 


By RAY BLAIN 


have known of a new battery being com 


pletely ruined in one or two years by 


careless maintenance. Probably the most 
common faults are excessive charging or 
allowing the battery to stand in an al- 
most discharged condition for some time 
before again starting the charge. 
Installation of Battery 


fact that too often 
batteries are installed in some dark damp 
that 


other purpose 


It is a regrettable 


basement cannot be 


utilized for any 


corner in the 


Small glass jar batteries are usually 
installed in a cabinet which is satisfac- 
tory if the room 1s well lighted and the 
cabinet has suitable ventilation and so 
located away from walls with panels on 
each side that can be removed to permit 
a thorough examination of the battery. A 
suitable outside vent should connect from 
the top and one end of the cabinet to an 
air shaft or special chimney. Some means 
made at the bottom of the 
for the air to enter 


should be 
will 
permit a free circulation at all times to 


cabinet which 
carry away the fumes while charging and 
to keep the jars, sand trays and the in- 
side of the cabinet dry. The vent should 
not be less than six inches in diameter. 
The inside of the cabinet should be well 
with The 
color is usually black but there has re- 
cently been perfected a white acid proof 


painted acid resisting paint. 


paint that is just as serviceable as the 
black and is much cleaner, improves the 
lighting and has a much better appear- 
Black paint never looks 
clean but when white is clear everybody 


ance in general. 
knows it. The small glass jar type cells 
are usually set in glass trays filled with 
sand, the purpose of which is to level the 
cells and distribute the weight equally 
over the bottom of the jar. Nothing ex- 
cept silicon glass sand should be used 
for this purpose as it is free from clay 
and other impurities usually found in 
ordinary sand. 

A very good practice is to construct 
large lead lined trays of a size suitable 
to hold one shelf of the glass jars with 
This 
cellent installation, is easy to keep clean 
and there is 


wood of the 


their sand trays. makes an ex- 


never any danger of the 
shelf becoming 
as it is protected by the lead sheathing, 


weakened 


from the acid spray. 

Larger type lead lined cells or even 
the smaller glass jar type can be in- 
stalled on a suitable rack in a regulation 
battery room. This room like the cab- 
inet should be equipped with a suitable 
outside vent and if natural circulation of 
air cannot be obtained that is adequate 


to keep the room free of fumes and dry, 
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installed 
The 


type tan Is ex- 


then an exhaust fan should be 


to provide forced draft ventilation. 
new style propeller 
cellent for this purpose and the motor is 
that it 


from the acid fumes. 


so encased cannot be damaged 
The room should 
be well lighted and all fixtures should be 
noncorrosive. If it is impossible to pro- 
vide lead lined trays for the shelves of 
the cabinet or rack, then the wood sup- 
ports should be acid proofed as much as 
The fol- 
and will 
preserve the wood for a reasonable length 
of time. Mix and melt in an iron ket 
Ibs; rosin, 3 Ibs.; 
powdered brick dust added to the above, 

While treated with the 
would be found suitable in most 
cases it is always safest to use the lead 


possible before being painted. 


lowing will be found suitable 


tle; wood tar, 1% 
2 Ibs. wood 


above 


protection. 
Methods of Charging 

Batter‘es can be charged either by the 
“manually cycled” or the floating method 
sometimes called the “trickle charge sys- 
tem.” Manually cycled method is the 
one that the gravity is permitted to drop 
a certain amount, usually from 4% to % 
of its complete discharge range before 
again being placed on charge manually. 
Hereafter in this article this method will 
be referred to as the “charge-discharge 
method.” 

With this system the regular charge 
is usually stopped after the gravity has 
risen to a point which is about five points 
below the maximum obtained on the pre- 
With the 
charge-discharge system either the con- 
stant potential or the constant current 
method of charging can be employed. 

The constant potential or constant volt- 
age method is the one where the voltage 


ceding equalizing charge. 


is maintained at a constant voltage per 
cell. With this arrangement the value 
of the starting current on a completely 
discharged battery when the charge is 
first started will be considerable in ex- 
cess of the normal rate. As the charge 
progresses and the voltage increases the 
current tapers until it is much below the 
normal rate at the end of charge. 

The average current during the com- 
plete charge will be about equal to the 
normal rate. The maximum voltage at 
the terminals of the battery should not 
exceed 2.4 volts per cell or a minimum of 
less than 2.2 volts per cell and an av- 
erage of about 2.3 volts per cell should 
With the voltage of 2.3 
per cell a battery can be placed on charge 
after it has reached any point of dis- 
charge and will automatically receive the 
correct charge without excessive gassing 


be maintained. 
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“7 f aman can write a better book, preach 
a better sermon, or make a better mouse 
trap than his neighbor... the world 


will make a beaten path to his door.” 


S' JOHNS! Cristobal! Maracaibo! Up 
and down the three Americas, in one short 
year, Prettyman quality and service have won 
consumer acceptance... good will... confidence. 
No romance of industry, this. No tale of magic 
marketing methods or farflung exploitation. 
Just honest quality and service. Dollar for dol- 
lar value in Prettyman Preserved Timbers, Ties, 
Poles and Piling. Quality Southern Pine, effici- 
ently impregnated with high grade creosote oil 
to prevent decay. 


in the twelve months since this complete and 
modern plant made its first shipment, it has made 
friends and customers of many of the biggest and 
most careful buyers on the continent. The 
United States Government. The Pennsylvania 
Railroad. ‘The Canadian National Railways. 
The Southern Railway System. The Standard 
Oil Company. The Postal Telegraph and Cable 
Company. The Gulf Refining Company. The 
Sinclair Refining Company. The United Gas 
Improvement Company. ‘The Southeastern 
Power Company. The Potomac Electric Power 
Company. State highway departments. And 
hundreds of others. 


J. F. Prettyman & Sons will continue to de- 
serve this confidence. 
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or will it reach a temperature high 
enough to cause harm. 

With the constant current method, the 
current is held constant by some means 
of control usually the field rheostat if a 
motor generator charging set is used. Ad- 
justment of this rheostat as the charge 
progresses keeps the current constant as 
With this method 
the battery is usually charged at the 
normal or eight hour rate until gassing 
starts and after all cells are gassing 
freely, when it is reduced to a much 


the voltage increases. 


lower value called the fiinish rates. This 
rate is usually about 40 per cent of the 
starting current. The charge should pro- 
gress at the finishing rate until the bat- 
tery starts to gas freely again. 

If the charge-discharge method is to 
be used I personally prefer a modified 
constant potential method of charging. 
This can be accomplished by simply in- 
serting a suitable resistance in series with 
the battery or some other arrangement 
that will limit the current at the start of 
charge. This is cut out of circuit later 
after the voltage has built up and the 
current is permitted to taper to the end 
of charge. This avoids the possibility of 
excess gassing at any period which wears 
away the active material and reduces the 
useful life of the battery. 

The Equalizing Charge 

Regardless of which of the former 
methods of charging is used it will be 
necessary to give the battery an equaliz- 
ing charge at fixed intervals. A simple 
safe rule to follow is to make this 
charge weekly if the battery receives a 
regular charge daily and each two weeks 
if the battery is charged less than daily. 
If the battery is charged only once 
per week or less, then make each charge 
an equalizing charge. This charge should 
be continued until neither the specific 
gravity or the voltage shows an increase 
over a period of five readings of the pilot 
cell taken at fifteen minute intervals. The 
object of this charge is to bring up cells 
which have fallen below normal on the 
regular cycles of charge or discharge. 
If the equalizing charge is properly con- 
ducted and the battery is in good condi- 
tion the gravity of the different cells 
should not vary over five points between 
the highest and the lowest. It may be 
necessary to slightly overcharge some of 
the hig cells in order to bring up the 
low ones to the required level. This ac- 
counts for the equalizing charge formerly 
being called the overcharge. 

Trickle Charge Method 

In the past it was usually considered 
necessary that a battery of the lead acid 
type receive its regular cycles of charge 
and discharge to insure its maximum life 
and service. It is just recent that stor- 
age battery manufacturers have started 
to recommend that their batteries receive 
the smallest amount of charge and dis- 


charge possible. They have found that 
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if this method is followed the better the 
service given and the longer the life of 
the battery. 

In the old days it was common prac- 
tice in some exchanges to float the bat- 
tery during the peak load hours, but the 
charge was cut off during the hours of 
light traffic so that the battery would re 
ceive the proper discharge. A modi 
cation of this old floating method is raj 
idly becoming popular in the telephone 
field and in all probability will soon re 
place all other methods of battery cor 
trol. The floating method or trickle 
charge as applied to telephone storag« 
batteries is one where the charging 
source is connected to the battery con- 
tinually and which maintains a constant 
across the terminals 


potential battery 


which automatically replaces any current 
expended by the battery and keeps it 
fully charged or nearly so at all times 
This arrangement holds the amount of 
charge and discharge of the battery to an 
absolute minimum With the charge 
discharge method after the battery has 
been permitted to discharge 43 to % of 
its total capacity it should be of a large 
enough size that it would still have a 
reserve to carry the exchange over a 
failure of the primary power supply that 
might occur at that time. It is quite 
evident, therefore, that with the floating 
method that the size of the battery can 
be reduced from % to and still main- 
tain the same margin of safety as with 
the charge-discharge method. 

With the manual control system it is 
almost impossible to avoid excessive 
gassing at times while the continuous 
floating method and its small amount of 
charge and discharge there is very little 
if any gassing. This reduces the waste 
of the active material to a minimum and 
consequently increases the life of the 
battery to the highest limit. The power 
cost will also be materially decreased 
as there is practically no current wasted. 

Regardless of which method of con- 
trol is employed the battery must receive 
the proper attention. Daily 


must be taken and recorded so that any 


readings 


falling off of certain cells can be imme- 
diately noted and corrective measures 
promptly taken. The electrolyte must 
be maintained at a proper level of from 
one-half to three-quarters of an inch 
above the top of the plates by the addi- 
tion of pure water. It just takes a few 
minutes each day to insure that the bat- 
tery is doing as it should and it should 
never be neglected. Often just a few 
days’ neglect will cause lasting harm to 
the battery as trouble will soon go be- 
yond the corrective stage. If wood sep- 
arators are used they should be watched 
carefully and just as soon as they show 
signs of weakness they should be re- 
placed as they are cheap and it does not 
pay to run any chances with poor insula- 


tion between plates. Like the proverbial 
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chain which is no stronger than its weak- 
est link, neither is a storage battery any 
better than its poorest cell 


New Device Gives Telephone 
Number 

\ special to the Christian Science 

\lonitor from Oakland, Calif., says a 


device whereby the telephone user may 


leave his number for the party called is 
I 


the invention of Arthur Engelberg, 81. 
a bookkeeper of this city, and promises 
solution of a trying problem. 

The device, a tape recording machine, 
is attached to an ordinary telephone and, 
utilizing the wires and electric current of 
the telephone lines, the caller, by means 
of a key, can perforate his number on a 
reel of tape at the other end. <A minia- 
ure lamp on the key stand tells when 
the device is operating. 

The inventor declares that the mechan- 
ism, which is operated by a set of clock 
gears at the receiving end, could be used 
by the subscriber, or the telephone opera- 
tor at the subscriber’s request. He be- 
lieves that it would save a great deal of 
time in business, assist the telephone com- 
pany by obviating repeated calls, and in 
addition provide a welcome aid to the 
householder or shop owner who is forced 


to be absent at frequent intervals 


Gulf States in Texas Has New 
Exchange Building 

The Gulf States Telephone Company 
has completed a new exchange building 
at Troup, Texas. New equipment has 
been installed and that town has one of 
the best equipped exchanges in the state. 
R. B. Still of Tyler, Texas, is general 
manager of the Gulf States Telephone 
Company, operating in a score of Texas 
towns. 


Illinois State Telephone Conven- 
tion to Meet November 


8th and 9th 

The Illinois “Progressive Convention” 
has arranged to hold its convention at 
the Hotel Abraham Lincoln, Springfield, 
November 8th and 9th, 1928 

Plans are under way to make this a 
convention of interest for both days. All 
matter will be eliminated 


and a program of education is promised 


unnecessary 


Telephone System Expanded 

Mutual Telephone Co., operating auto- 
matic telephone systems on several is- 
lands, is carrying out at Honolulu this 
summer a construction program to cost 
This includes 
the installation of new exchanges in va- 
rious parts of the city, and the placing 


approximately $500,000. 


of numerous wire services underground, 
thereby eliminating poles. 
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MORE PRACTICAL QUESTIONS 
AND ANSWERS 

Here are some additional questions 
and answers, along the same lines as 
those in the July and September issues 
of TELEPHONE ENGINEER. As these are 
prepared before it is possible to receive 
answers from the offer-in the September 
number relative to testing sets for mag- 
neto telephones we are not able to give 
the results of that offer. 

Question G—How can I supervise the 
conversation of a subscriber, which is 
necessary sometimes? Our system is 
a common battery type and our lines on 
answering jack can be changed as we 
record them as panel and jack. 

Answer—If you have one or more 
subscribers to supervise and do not wish 
to do this through the monitor or super- 
vision wires, I would suggest running 
a pair of wires from your office to the 
main frame, tapping on the subscriber's 
line. At your office end terminate them 
on the master springs of a key—onto 
the front springs of the key connect 
one (primary) winding in series with a 
1 M. F. condenser, to the other winding 
(secondary) you can bridge two or three 
receivers for supervision. The key will 
be normally open; when you throw the 
key over it will cut in your supervision. 

Question H—We took some ringers 
to the city and had them tested. They 
all tested 1,600 ohm and the magnets are 
good; the armature will stay on either 
pole piece you put it, however, when 
you ring them they will strike one bell 
good but hardly touch the other. What 
is the matter? 

Answer—The trouble in your ringer 
coils is due to short circuited turns of 
wire. Lightning may have entered the 
ringer windings and burned the end layers 
of some of the coils together. This 
trouble would not show up on a resist- 
ance measurement at all times; for in- 
stance when the ringers were new they 
may have had a resistance of 1,604 ohms, 
and if they showed 1,600 ohms resist- 
ance when you had them measured this 
would leave a margin of 4 ohms of short 
circuited winding which if it was on one 
coil it would lower the efficiency of the 
ringer on a loaded line —Contributed by 
A. Windsor McKay. 


CONDUIT SUPPORTED ON 
POLES 


Rebuilding of bridges provides many 
dificult engineering and construction 








problems for the telephone man, especially 
where older bridges which carry ducts 
for underground cable are replaced by 
new. Various means are used for sup- 
porting the ducts but it remained for a 
conduit foreman in Connecticut to find 
the place where he had to support the 
subway on poles. The subway consisted 
of four ducts of creosoted wood sus- 
pended by hangers beneath the floor of 
an old bridge, says Long Lines, to whom 
we are indebted for the description of 





the situation. It was not possible to 
support the conduit from beneath as it 
would be in the way of construction work 
on the new bridge. The foreman found 
a sixty-foot pole which he supported on 
two shorter poles and so spanned the 
brook over which the bridge was being 
placed. The conduit was then lashed 
to the sixty footer by loops of steel 
strand. As the concrete deck was poured, 
fixtures of strap steel were inserted by 
which the conduit was supported after 
the bridge was finished. 


“WAY BACK WHEN” | 

Back in the days when competition 
was the general rule, our manager got 
a contract from a subscriber of the op- 
position company. As things were not 
coming our way very well, we were 
right on the job to make the installation. 
I got to the house before the other 
telephone was taken out, and as the 
people wanted our telephone in the same 
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place, I took down the other instrument 
and mounted ours in its place. I pulled 
the other wiring out of the entrance 
hole and pulled our wire through the 
same hole. The job was not quite done 
at noon and I was late getting back to 
it on account of a couple of cases of 
trouble. When I got back I found the 
opposition telephone had been removed, 
our wire was pulled back out of the 
entrance hole and the hole was neatly 
plugged up. On top of the telephone 
was a card with the following written 
on it: “That was our hole. Please bore 
one of your own. The Bogus Boys.”— 
Contributed. 
FIGHTING THE TERMITE 

From the accompanying illustration it 
would appear that when the termite, or 
white ant, makes up his “mind” to change 
his place of abode from the lowly earth 
to more desirable quarters he works on 
the theory that “Where there's a_ will 
there’s a way.” In this particular case, 
when a pressure creosoted foundation 
post obstructed his passage he built a 
tunnel, or shelter shed, of earth and ex- 
crement through which he traveled up- 
ward unmolested. Termites build these 
tunnels over other impenetrable material 
also, metal, stone, brick or concrete, and 
if the lumber above the foundation is un- 
treated they soon begin its destruction. 
Untreaetd wood in contact with termite- 
infested ground affords these insects easy 
access into the building. 

The habitat of these termites was for- 
merly limited to the tropical regions, 
but is rapidly extending into more north- 
ern regions, and they destroy hundreds 
of thousands of feet of lumber in this 
country annually. Untreated posts and 
poles are also frequently destroyed by 
them. The United States Bureau of 
Entomology has made a very thorough 
study of these insects, their habits, and 
methods of combating their attack. As 
a result of this study, Dr. T. E. Snyder, 
senior entomologist of the bureau, urges 
the use of properly treated timber in 
buildings where there seems any possibil- 
ity of termite attack, recognizing and 
recommending for this purpose the two 
standard preservatives—coal-tar creosote 
for treatment of all timbers in contact 
with the ground and either coal-tar cre- 
osote or zinc chloride for treatment of 
other timbers in the building. Zinc 
chloride only is recommended for treat- 
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ment of wood to be painted or for por- 
tions of the building where the odor or 
color of creosote might make it unde 
sirable. 

Attention is also called by Dr. Snyder 








Courtesy, U. S. Bureau of Entomology 
Termites Refused to Enter This Creo 
soted Foundation Post But Built a Tun 
nel on the Outside Through Which They 
Traveled in Search for More Palatable 

Matertal 


to erroneous statements of promoters of 
certain so-called preservative materials 
that the value of their products has been 
proved by Government tests where coal- 
tar creosote was a failure. He warns 
against the claims of these promoters, 
some of whom even go so far as to say 
that a surface treatment with their prod 
uct will be effective. No treatment, even 
with the preservatives recognized and 
recommended by the bureau and by the 
wood-preserving industry itself, will be 
effective that does not penetrate the wood 
thoroughly, and this can be accomplished 
only by impregnation. 

The creosoted foundation post illus- 
trated is in.a building erected in a 
termite-infected region to determine the 
effectiveness of preservative treatment 
against the attack of these insects. Both 
coal-tar creosote and zinc chloride were 
used for treatment of portions of this 
building not in contact with the ground, 
and both preservatives are proving very 


effective. 


HELP—HELP—HELP 

\ reader asks help on the following 
problem: “We have a pole yard which 
we have been using for many years 
Both old and new poles are stored there 
Some of the new poles, northern and 
western cedar, have been in the yard 
up to two years. We have noticed that 
a number of them are showing dry rot 
on the upper portions but the butts, 
which are treated, are OK. We under 


stand that the decay is caused by fungus 
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which travels from the old, rotten poles 
to the new ones, and are planning on 
clearing out all rotten timber as far as 
possible \s we will have t keep the 
yard in the same place, we would like 
to know if there is some way of disin 
fecting to kill the fungus and prevent 
further rot on the new poles or to pre 
vent decay when we get a new supply 
of poles.” 

There are a great many telephone com 
panies that have the same difficulty. The 
idea of clearing out the yard and remov 
ing all rotted timber is good. If there 
is some way of disinfecting the place it 
will also help but will be effective only 
if rotted timber is kept away from the 
yard. Perhaps some of our helpers who 
have met and solved this problem can 


give suggestions 
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You are cordially in- 
vited to visit our dis- 
play of 


IMPROVED 
TERMINALS and 
PROTECTORS 
The National 
Telephone Convention 
Oct. 16, 17, 18, 19 


Sands Electric Co. 
North Chicago, III. 













Fall Meeting, Northern Indiana 
Telephone Association 


The annual fall meeting of the North 
ern Indiana Telephone Asscciation was 
held at Nappanee, Ind., Thursday, Sept 
20. It was at Nappanee, in June, 1913, 
that this association had its inception, 
and Mr. Claude R. Stoops, manager of 
the Nappanee Telephone Company, was 
one of the several independent telephone 
men who saw the need of organized 
efforts and associations, and was instru- 
mental in the forming of this association 

The meeting was called to order at 10 
a. m. by President Roscoe D. Pontius 
of Rochester with about one hundred 
managers, operators and others present. 
Under the guidance of Mr. Stoops a 
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tour of inspection, lasting about one hour, 
was taken of the various Nappanee in- 
dustries. 

Upon returning, President Pontius 
called upon Mr. Stoops who gave an 
address of welcome and also introduced 
a very talented young lady of Nappanee 
who gave an appropriate reading. Mr. 
Sam Tomlinson of Plymouth was _ the 
first president of this association, so the 
chairman called upon him to respond to 
Mr. Stoops’ remarks. He urged the 
necessity of continually getting together, 
trading ideas and further improving our 
knowledge of the telephone business. 

Following Mr. Tomlinson’s remarks, 
the secretary read the minutes of the first 
meeting of this association, which brought 
back the past to many of those present, 
especially as they concerned the bitter 
strife between the Independents and the 
Sell in those days. 

\ll present then adjourned to the 
Hotel Koppes where a fine dinner was 
served. During the meal Hon. Henry A 
Barnhart, president of the Indiana Tele- 
phone Association, delivered one of his 
fine, inspirational talks, and Miss Cath- 
erine Rickhert of Nappanee favored with 
violin selections 

The afternoon session opened with a 


joint meeting of all present at which 
time Mr. W. H. Beck, secretary-treas- 
urer of the Indiana Telephone Associa- 
tion, delivered an address on “Public 
Relations” that was very much worth- 
while. He spoke of public relations in 
terms of interest and compound interest, 
bringing out many convincing arguments 
in favor of the best of public relations 

Following Mr. Beck’s address the op- 
their own confer- 


erators adjourned t 
ence with Miss Martha Hossler of 
Nappanee in charge. Three fine papers 
on traffic subjects were read and dis- 
cussed and the new operating practices 
were explained by the Indiana Bell traffic 
officials who were present. 

President Pontius acted as chairman of 
the men’s meeting. Mr. Earl Daniel of 
Winamac gave a very interesting talk 
and demonstration relative to the “Care 
and Maintenance of Central Office Equip- 
ment.” “Plant Accounting for the Small 
Plant” was the subject assigned to Ros- 
coe Pontius, and during his remarks he 
used charts and sample forms to bring 
out various points relative to plant ac- 
counting and impressed those present 
that good plant accounting is an abso- 
lute necessity and that the men doing 
our work in the field or directly in charge 
of it must be properly instructed and 
educated in order that they may be able 
to make an intelligent and correct report 
of the work accomplished. The meeting 
closed following a round table discussion. 

Fifty years ago, on December 1, 1878, 
the first central telephone office in Wash- 
ington, D. C., was opened. 
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The Im 


Ortance 


of Good 


Transmission 


Some 


of the Causes of Poor Transmis- 


sion and Methods of Overcoming Them 


Transmission is the largest item a 
telephone company has for sale. The 
term “service” is usually used, but what 
is telephone service but the transmission 
of intelligence? So, after all, service is 
largely a matter of transmission. 

There are four items which make up 
good transmission. Good sending ap- 
paratus, good insulation, good conduc- 
tivity of the circuit between the two 
points and good receiving apparatus 

A failure or partial failure of any 
one or more of these items will make 
transmission impossible or cause it to be 
seriously impaired. 

In cases of poor transmission, the 
sending and receiving apparatus should 
be checked for defects, and the circuit 
also checked for the proper insulation 
and conductivity. 

Most telephone men are under the 
impression that in order to do this, ex- 
pensive instruments and highly technical 
men are required. However, there is an 
inexpensive instrument that can be used 
for this purpose by any practical tele- 
phone man. 

With this instrument the transmitter 
can be tested, the receiver, induction coil, 
hook switch, battery, receiver, and re- 
ceiver cord can be checked. The switch- 
board circuits, including cords, can be 
checked and the relays or drops tested 
for the proper resistance, etc. 

The details of making these tests will 
be taken up in a future article and we 
will pass on to the details of line testing. 
As above stated, the two main items 
which effect the transmission of a cir- 
cuit are insulation and conductivity. If 
the insulation and conductivity of a cir- 
cuit are good, the circuit will give the 
grade of transmission for which it was 
designed, otherwise it will not. 

In case it does not, either the con- 
ductivity is poor or the insulation has 
broken down. In either case it is often 
hard to locate the trouble as it can be 
anywhere between the sending and the 
receiving station 
We will take up line testing first be- 
Cause it is subject to the elements and 
the cause of more trouble than other 
Parts of the plant 
Poor insulation may be an actual 
breakdown of the insulation or a loss 
caused by faulty apparatus such as low 
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drop or ringer coils or coils that are 
partially shorted. The location of this 
trouble is sometimes very difficult and 
will be taken up in a future article 

This brings us to the testing of con- 
ductivity of the outside line circuit. 

To be practical an instrument to be 
used for this purpose should operate on 
one regular dry cell for the following 
reasons: 

It is always accessable, has a low in 
ternal resistance, long life for this pur 
pose, will not dry out quickly, and will 
not freeze out on cold days as a small 
battery will. 

The instrument should be direct read- 
ing in ohms and simple to operate so 
that the average telephone man can use 
it. It should be portable and rugged 
enough to stand a reasonable amount of 
rough use. 


It is sometimes necessary to test the 
joints on lines (especially toll lines) 
without interfering with the service on 
the line. While this may require more 
of the lineman’s time, in many cases the 
saving of what would be lost circuit time 
will pay for the extra time the lineman 
uses many times. 

Bad joints that will often test zero on 
the average test board will show from 
10 to 1,000 ohms when tested with an 
instrument of the above description, and 
as voice currents are low in voltage and 
current flow, this resistance would effect 
them. 

The conductivity of the line is its 
electrical ‘resistance and the electrical 
resistance naturally would be 
were it not necessary to put joints, test 


correct 


connectors, etc., in the line. Connections 
may be a better word, but where used 
with the adjective bad, the expression 
“bad joints” explains the situation very 
well. 

We are now down to the subject of 
“bad joints” in outside line wire and we 
will try to go into detail as to different 
methods of locating them. “Bad joints,” 
like anything else that is bad, are hard to 
eliminate, yet it must be done or some- 
one’s transmission is sure to suffer. 

The oldest method of locating bad 
line joints was to just go and look for 
them. When the joints couldn’t be let 


down, the lineman breathed a prayer that 
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they would be good and passed on. This 
method is still in use today, although not 
very efficient or practical. 

Another method is trying to deter 
mine by ear with a portable telephone 
the condition of sections of the line. 
While some linemen get to be what we 
call “sharks,” and get fairly good re- 
sults, the average lineman cannot do it, 
and the method is neither efficient or 
sure. 


Another method is to use high priced 
measuring instruments, and usually when 
they are used the tester uses too much 
battery and burns out his trouble. This 
method is only satisfactory with a very 
good technical man at the instruments. 

There is another method recently de- 
vised which is done with an inexpensive 
instrument that is so simple to use that 
the average lineman can use it and get 
as good results as the best tester. It 
operates on low voltage, one standard 
dry cell, so that it is impossible to burn 
out the trouble 








The resistance readings are direct, the 
same as a voltmeter reads volts, and can 
be taken instantly. If the resistance of 
the joints varies, the reading will vary 
with it. 

The resistance of a bad joint is usual- 
ly caused by rust or errosion. Sometimes 
they vary, sometimes they are constant, 
and sometimes they come and go. 

By burning out a bad joint, we mean 
the current breaks down the resistance 
of the joint and for a time it will be 
O.K. Sometimes it will stay O.K. for 
a day and sometimes only for a minute 
or two. A change of temperature or of 
atmosphere or for no apparent reason it 
will go bad again and you are ready for 
another wild goose chase unless a low 
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voltage is used for testing. 

A detailed description of the new 
method 
sketches showing the connections \ 


is given below with some 


glance will show the simplicity of the 
tests. 


aan. 
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where old iron wire is being tested, a 
very good way is to short a half mile 
of circuit that has no joints in it and 
use this for a standard 

In addition to the above uses this in 


( 
10 


strument can be used as a 150-voltmeter, 














Fig. 
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Insulated wire length of spar 


Where a joint can be reached from a 
pole the instrument is attached as per 
Fig. 1, and the resistance read direct on 
the dial. If the reading varies or shows 
above zero, the joint is bad. If the read- 
ing shows zero and holds steady, it is 
good. If the joint is good, pass on to 
the next; if not, it can be repaired. 

If a joint cannot be reached from a 
pole, a piece of insulated wire one span 
long can be attached to the wire under 
test at one pole and the wire and in- 
strument taken up the next pole and any 
joint or joints in the span measured 
without interfering with the service on 
the line. 

Fig. 2 shows the connection for this 
test. 

In case of a metallac line whose serv- 
ice can be interrupted for short inter- 
vals, the line can be shorted at one pole 
and tested from the next. Or the line 
can be tested in one-half mile or mile 
sections in this way. 
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The resistance of one mile of No. 12 
iron is 33 ohms. This would be one- 
half mile of metallic circuit. One mile 
of No. 12 iron metallic circuit would be 
66 ohms 

The resistance of one mile of No. 10 
B&S copper metallic circuit is 10 ohms 
Of course these resistances are to the 
nearest ohm, and will vary s 
temperature changes, but not enough to 
effect the test. Wiaith the resistance chart 
sent with each of these instruments, the 
resistance oO!f any size or kind of wire 
per mile is shown 

As iron wire ages its resistat 


creases slightly with age and 





a battery tester, or for any use where a 
resistance measurement is required. 

Fig. 3 shows a cut of the dial show- 
ing the resistance and voltage steps, and 
Fig. 4 shows a cut of the complete in 
strument. 

In cases where lines are on poles that 
are not too high the instrument can be 
used from the ground. 

Two three-cornered files may be at- 
tached to a piece of board about six or 
eight miles apart and the board attached 
to a long pole. Lead wires can be sol- 
dered to the handle ends of the files and 
brought down the pole to the instrument. 


The files can in this manner be brought 
into contact with the wire, one on either 
side of the wire and one on each side 
of the joint. Now, by twisting the pole 
the files will be pressed against the wire 
and by swi 
and forth 
will bite through the rust or corrosion 


nging the butt of the pole back 
le 


engthwise of the wire the files 





1 1 - : ' he tune ’ } 
and tne r¢ Stance oO! the ou can Tr 


read on the instrument. 


; , 
Anyone desiring turther 


regard t the above instrument may 


Uttawa I11., 


intormatio1 


Tt 
write Stew Brothers 
r bulletin on testing apparatus 
+ \ ~ oe 
The « \ s in Greece has only 
1.800 telepl ubscribers 
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Phone Company Is Reorganized 


Lima, Ohi Emmett R. Curtin, Sr, 





resident the Lima ‘phone & Tele- 
ora ( previously he sale of the 
property to the Utilities Service Co., was 
reappointed to the same post at a re- 


organization meeting held Tuesday after- 


noon at the company’s office on South 
Elizabeth street. Curtin’s appointment 
is for the remainder of the year. 


Other appointments made at the meet- 
ing include that of G. B. Quatman to 
the post of vice-president, and O. J 
Neuman, who served the company many 
years, to resident managership. Quatman 
will be in charge of operations at the 
local office 

The reorganization follows the sale 
of the Lima Telephone Co. in one of the 
most profitable transactions ever consum- 


mated in Lima 


The purchaser, the 
Utilities Service Co., paid more than 
$2,925,000 for properties including the 
Lima company and those at Delphos, New 
Hampshire, Wauseon, Hamler, Ft. Jen- 
nings, Archibald and Napoleon. A profit 
of more than a million dollars over 
original cost was realized by Lima stock- 
holders 


Telephone System Operated by 
Sisters Awaits Rate Hearing 
Olympia, Wash., July—Owned and op- 

erated by two sisters, even to the extent 

of climbing poles and making line repairs, 
the Skagit River Telephone & Telegraph 

Company will be given a hearing at Con- 

crete upon valuation, rates and service, 

the Department of Public Works an- 
nounced today. 

Mrs. Katherine Glover is _ president- 
manager, while her sister, Mrs. Nellie 
Wheelock, is  secretary-tr 

5 


electrician. The line has 2 


easurer and 

3 subscribers 

Telephone Company to Move to 
Dallas 

Little Rock, Ark 

the Southwest Telephone Company will 

be removed shortly to Dallas for the 


Headquarters ol 


sake of closer contacts with Texas and 
Oklahoma units of the system, D. T. 
Strickland, vice-president in charge of 
operations, announced Saturday. 

With more than two-thirds of the sys- 
tem con xas and Oklaho- 


ma, supervision from Little Rock has 


entrated in Te 


become unsatisfactory, Strickland said 


i 


Madison Phone Co. Acquires 
Branch 
Hayward, Wis Acquisition of the 


Wise Telephone Company of Hayward 


i 
by the Commonwealth Telephone Com 
f Madison, operator of 66 ex 
changes throughout the state, Was afi 
unced here Che local system served 
750 +al. rl nec i H vw rd. Stone Lake 
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Santa Barbara, California, Has — 
New Dial System : 


5000 Lines of Strowger Automatic Telephone Equipment Placed 
in Operation September Ist. Handsome Structure Housing New 
Equipment Modeled After Famous City Hall of Seville, Spain 





“Hello, is this the Morning Press? Robert E. Easton, president of the tele \rthur B. Fry, telephone and telegraph 
This is Mayor Finley calling the first phone company, and R. R. Walbridge, engineer of the California railroad com- 
number over the automatic system.” district manager of the Southern Cali mission; Charles F. Mason, vice presi- 
These were the words of Mayor T. R fornia Edison Company. Telephone ofh dent and general manager of the Asso- 
Finley of Santa Barbara, California, cials from other communities included ciated Telephone Company of Santa 


Monica; J. S. Murray and H. E. Con- 
lee, representing Automatic Electric 
Inc. of Chicago, which company manu- 





factured and installed the new equip- 
ment. Other groups present repre- 
sented the Pacific Telephone & Tele- 
graph Company, the Southern Cali- 
fornia Telephone Company, the West- 
ern Electric Company and the Gray- 
bar Electric Company. The directors 
of the Santa Barbara Telephone Com- i 
pany are Allen L. Chickering, Robert 
Main, George S. Edwards, W. G. 


Griffith and Robert E. Easton. The 





installation work was ably carried out 








by a crew of expert installers in 
charge of V. L. Bunkleman of Auto- 
matic Electric Inc., Chicago. 

The new building of the Santa 
farbara Telephone Company is de- 
signed in accordance with the best 
traditions of Spanish architectural art, 








rious parts of the state, heard him TH Li ip ofl 


make the call. Following the briet F | ee Ps HLL Me Tatty 


ceremony, which was in charge ot 


following in its general lines the city ' 
hall of the city of Seville, Spain. An 
interesting historical significance is 
found in the fact that, at the time 
Nees Home af the Senta Barbora Telephone Company at Senta Barbara, California when the city of Seville was erecting 
making the first official call over the _ 
city’s new Strowger Automatic tele 
phone system. More than 300 per ™ 
sons, including many prominent resi . _ a 
dents of Santa Barbara as well as of are raunicdisar EMl 
MF 7 We : } 


ficials of telephone companies in va 


Daniel A. Sattler, vice president and 
general manager of the Santa Bar 
bara Telephone Company, which sig 
nalized the cutting in of the auto 
matic equipment, the visitors were 
served a luncheon on the floor below 
accompanied by appropriate entertain 
ment. Among the Santa Barbara resi- 
dents present were Councilman S. W 
Gruner and Mrs. Gruner, Councilman 
W. B. McIntosh and Mrs. McIntosh, 
Police Commissioner George Giovano- 
la, Sheriff James Ross, Postmaster J. 
B. Aickard, Fire Chief A. H Cooley, General View of Strowaer Automati Szertcl moa Santa Bart ( ifornea 
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5000 people whose sole job is 
ita " ; 
le- ! - ie 
a bettering your service | 
rt, ‘ 
‘ity : 
An An Advertisement of the 
is 
ie a American Telephone and Telegraph Company 
ing ; 
4 
sd THE very nature of the telephone regular dividends and maintain a 


business necessitates a single inter- surplus for financial stability, to 


improve and extend the service. 





connected system. The American 








Telephone and Telegraph Company 
accepts its responsibility for a nation-wide 
telephone service as a public trust. 

It also accepts responsibility for the 
safety of the funds invested in it by more 
than 420,000 persons in every walk of life. 
From the time of its organization it has 
never missed paying a regular dividend, 
so that investors rightly feel assurance in 
providing money for the growth of the 
business. 

It is the policy of the company to use 
all income, beyond that necessary to pay 


Because of the nature of the business, 
speculative profits have no place in it. 

The Bell System maintains in its re- 
search, engineering and business staffs and 
in the Bell Laboratories 5000 workers—in 
a total of 350,000 employees—whose sole 
occupation is to improve the telephone art 
and to make these improvements instantly 
available throughout the nation. These 
workers are a guaranty of continued prog- 
ress in furnishing the public a constantly 
improving telephone service at the lowest 
possible cost. 
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its now famous city hall, a Spanish ex- 
plorer was charting the unknown coast 
of upper California and claiming it for 
the Spanish crown. While at present the 
building consists of only two stories, the 
foundations and columns were planned 
of sufficient strength to support a third 
story, which will be added later. 

The highest type of 
construction has been 


steel 


outer 


fireproof 


used, with 





10-Position Toll Board Manufactured and Installed for the 
Santa Barbara Telephone Company by Automatic Electric, Inc. 


walls of terra cotta of special texture 
and finish. The two entrance ways, the 
main portal on Cafion Perido street, and 
a side entrance on Chapala street, are 
richly and elaborately decorated in 
Spanish Renaissance style. The first 
floor contains the public lobby, cashier’s 
office, pay attendant booths, commercial 
department, a retiring room for women 
employes, directors’ room and executive 
offices. Outside the main entrance are 
two local and long distance telephone 
booths for the convenience of the public 
when the building is closed. The ceiling 
decoration in the public lobby is particu- 
larly interesting, being derived from the 
Royal Chapel of Santa Agueda in Barce- 
lona and from the sacristy of the cathe- 
dral of Terragona. A pleasing tone of 
orange and yellow combined has _ been 
used for the walls. Clear wire glass has 
been used extensively throughout the in- 
terior for the prevention of injuries to 
employes by breaking. 

The basement contains the storage bat- 
tery room, a repair department, a large 
supply storeroom, a vault for the storing 
of records, the heating plant and the 
cable vault. There is also provided for 
use in case of failure of the commercial 
power supply, an emergency gasoline en- 
gine generator set of 150 ampere capacity 
at 50 volts, for charging the storage bat- 
The cables from the outside are 
all brought into the basement, through 
the cable vault, thereto the 
various ducts that terminate in the splic 
ing pit on the second floor. 

The second floor contains the Strowger 
\utomatic equipment. 5,000 
lines of this equipment installed, which 


teries. 


and from 


There are 


TELEPHONE ENGINEER 


secondary lineswitches. 
The lineswitches are mounted separately 
in 200-line units. 
also mounted in separate boards.) 
an M. D. F. line I. D. F. 


been provided, which makes a very flexi- 


used, with no 
(The connectcords are 
Both 
and a have 
interconnections. 
2,050 
11,600 


Rotary primary lineswitches are 


ble arrangement for 


Provisions are made for single 


provide service for some tele- 
phones. 
lines, 2,200 two and 
four-party lines, 
200 prepay pay- 
station lines, 500 P. 
B. X. lines and 50 
party lines for 
eight-party service 
One _ special line 
switch board is 
provided for these 
latter, with 
party frequency se- 
lecting connectors 
mounted on. the 


ten- 


rear. 

The ringing cur- 
rent fur- 
nished in frequen- 
cies of 16, 33, 50 
with provisions for 25 
be added 
supply this current ringing 
chines have been provided, one operating 
supply of 220 


will be 


and 66 cycles, 


cycles current to later. To 
two ma- 
from the commercial 
volts, 50 cycles, 3 phase, and the other 
a duplicate machine 
operating from the 
storage battery sup- 
ply in case of fail- 
ure of the com- 
mercial current. 
The machines are 
equipped with in- 
terrupter attach- 
ments for the va- 
rious tones. These 
interrupter springs 
also provide timed 
impulses which 
will be 
various time inter- 


used for 


vals in connection 
with the _ super- 


visory alarms, and Motor Generator 


will eliminate dash 
pot relays entirely 
from this equipment. 


The power equipment consists of one 


200-ampere motor generator set, one 80- 
ampere motor generator set and one 50- 
ampere rectifier, all to operate from the 
commercial current of 220 volts, 50 cycles, 


3 phase. These will maintain the stor 


age battery on a full float basis. In ad- 


dition, there is provided the emergency 


gasoline engine generator set in the base- 


ment, which was mentioned before 


There are also two 2-ampere rectifiers 


used to charge the 110-volt storage bat 


Charging Sets 
Santa Barbara, California 
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coin 
collect purposes, and one 12-ampere and 


tery which furnishes current for 
one 6-ampere rectifier used to charge the 
130-volt battery used for telegraph pur- 
poses. 

On the Chapala street side of the sec- 
ond floor is the large, well lighted long 
distance room. Here are installed the 
toll and special boards manufactured by 
The toll board 


Automatic Electric Inc 


contains ten operating positions. They 
are of the latest design and provide for 
very rapid handling of toll cells. When 


a person dials the toll operator and gives 
her the necessary information for com- 
pleting the call, he does not hang up to 
be called back later by the operator, but 
stays on the line while the operator com- 
pletes the call. This method saves time 
for both the calling and called subscriber 
on a toll call and provides very rapid 
long distance contact. In addition to the 
toll board, there are a four-position in- 
formation board, a two-position auxiliary 
service board and a one-position repair 
clerk’s desk. 

Three manual offices will operate in 
conjunction with the new Strowger Au- 
These are Montecito, 
These will all 


tomatic exchange. 
Goleta and Carpenteria. 
be included in the same operating net- 
work, even though the communities are 
somewhat separated. Judging from the 
enthusiasm which the telephone users of 





Machines at 


and Ringing 


Santa Barbara have exhibited for auto- 
matic operation since the cutover, plans 
for the future will include the considera- 
tion of further conversions to the dial 
quote Mr. 


cutover— 


method of operation. To 
Sattler on the of the 
“We expected a number of trouble calls 
and considerable wrong dialing for a few 
days, but were surprised to find that the 


success 


people almost invariably used the new 
phones like veterans, and there was more 
telephoning yesterday than usual. Peo- 
ple appeared to want to use the new Sys- 


tem to see how it worked.” 














auto- 
plans 
idera- 
» dial 

Mr 


yver— 
_ calls 
a few 
at the 
» new 
more 
Peo- 


Vv syS- 
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AMERICAN CROSSARM & CONDUIT CO. Muistwes ni CROSSARMS — FIR — Cried — Yalow Pn 


14 Mills Main Office—Chicago, Hl. 


36 Warehouses 


Wood Conduit 
Pin and Brackets 





If you are in a hurry your order can be oaded 
and on the way the same day we receive it. 
Quality poles since 1882 assures you of guar- 
anteed stock and satisfactory dealings. Let 
us quote you prices. 
Northern and Western Cedar 
With or without butt treatment 


NAUGLE POLE & TIE COMPANY 
59 East Madison Street, Chicago 
Branches: New York, Columbus, Kansas City, Spokane 
Vancouver, Boston Yards: *Minneapolis, *Pinconning, 
Mich.; *Spokane, *Sand Point, Ida.; Vancouver, B. C. 
*Butt-treatment plants and Pentrex incising machines. 


Naudile 


Poles 


UsE (6]MORE 


PATENT AN //CHORS 


CHANCE 
MAKE BETTER 


ANCHORS 
POLE LINES 


Size To Meet 
Need 


CHANCE 
Your Jobber Will 


A Type and 
Every 


CHANCE 


HUBBARD 
COM PANY 
PITTSBURGH 


OAKLAND 
CHICAGO 





Cedar Poles 


Bell 
Piling & Ties 
Western Red - Northern White 


Creosote Butt Treating—Any Specification 


Guaranteed N. E. L. A, W.R.C.A., N. W. C.A. Grades 


Treating Plants and Concentrating Yards 


Minnesota Transfer, Minn., Newport, Wash. 
Other Concentrating p Sted at British Columbia 


oints 
There Are No Better Poles Than Those Produced by 


BELL LUMBER COMPANY 


Security Building Minneapolis, Minn. 
Long Distance Phone Atlantic 2304 


Cedar Poles 


Northern White Western Red 
Plain or Treated Butts 


Prompt Shipment from 
Minneapolis Yard. 


T. M. Partridge Lumber Co. 


Minneapolis, Minn. 


INSURE YOUR OVERHEAD LINES 
BY SPECIFYING 


NORTHERN or WESTERN 


CEDAR POLES 


PLAIN or BUTT-TREATED 
FROM 


MacGillis & Gibbs Co. 


120 E. Wisconsin Avenue, 
Milwaukee, Wisconsin 


REPUBLIC POLES 


Northern and Western Cedar 
utt-Treating 


REPUBLIC CEDAR CO., Marinette, Wisconsin 


—_ 


Single Interlocking and Multip!< 
Crosoted Wood Conduit 


ZINC CHLORIDE TREATED LUMBER 
W. C. MEREDITH CO. Atlanta, Ga. 
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“Telering”—A New Frequency | 


Telephone engineers have been striv- 
ing for years to develop a satisfactory 
means of producing alternating current 
for telephone which would 
eliminate the defects inherent in the pres- 


such character 


signaling 


ent methods and embody 
istics as past experience has shown to be 
The of major 


are 


requirements 
that the primary 


desirable. 


importance source 


of power supply be the regular lighting 
circuit; that the first cost be low; that 
the unit be simple and compact; that it 


for long periods without atten- 


operate 
that the wave form 


tion or replacements ; 


that it be practically noiseless 


be correct ; 


and the current consumption small 

To meet these specifications, a fre 
quency-changer called the Telering has 
just made its appearance on the market 
and is attracting much attention. The 
principle on which it operates is novel 


from that of the 
ringing 


and radically different 
pole-changers and 
verters. The construction and operation 


of this device is of the simplest nature, 


present con- 


yet the results not only exceed those 
of complicated apparatus, but the desir- 
able characteristics cannot be had with 
the present forms of reed-type inter- 
rupters. 

There are numerous applications for 
this device, but that of telephone sig- 


naling only, is referred to herein. 

The apparatus is composed mainly of 
a vibrating reed with an adjustable con- 
tact, a motor coil for operating the reed, 















a transformer, and tungsten lamps. 
The reed is tuned to a natural fre- 
quency of 40 cycles per second for a pri 
‘ hea 
| | 
60™ iweut 
| Fuses 
| TUNGSTEN LAMPS~ 
Binding Posts | Motor Co 
TRANSFORMER 
v 
on ] ADJUSTABLE 
ef CONTACT 
20” I 
OuTruT | 
a 4O Cycie 
+ VIBRATING Reen! 





|) CONDENSER 


, 
Seconpary 


PRIMARY 
REACTANCE 





The 


combination 


60 cycles action 


oO! 


current 
is that 


mary 
of the 
two pendulums of 
controlled by a rigid contact placed about 


of a ot 


different 


reed 
frequencies, 


Changer 


; of the reed length from the suspension 
point and results the contact 


closed 1 of the period necessary for the 


in being 


reed to complete c\ cle 
The motor coil serves to keep the reed 
transformer 


one 


vibration. A 


in continuous 

is used to obtain the desired secondary 
voltage and to insulate the ringing cir- 
cuit from the power circuit. The lamps 
act as compensators and are inserted in 
the motor coil and transformer circuits 
to limit and regulate the current in the 
respective circuits. 

For telephone signaling one method 

connecting the apparatus is shown 
schematically in Figure 1. A _ circuit 


composed of capacitance and reactance is 
the contact to 
of the 


around single 
the 


circuit. 


shunted 


absorb inductive discharge 


load 
circuits connected to the 
output circuit. 

the 


There are two primary 
power mains and 
The first 


contact 


one secondary 


circuit includes 


primary 
motor coil and compensating 


reed, 
the second primary circuit includes 
the transformer pri- 
mary and compensating lamp. The 
the transformer 


screw, 
lamp; 
contact screw, reed, 
sec 
circuit contains 


winding only. 


ondary 
secondary 

Each time the circuit is closed through 
an impulse 
the 


contact screw and reed, 


through the 


the 
is motor coil and 
The 
stationary 
to the 
impulse through 


the 


sent 
primary. contact is 


the 


transformer 
and 


when reed is 
current 


the 


closed 
power 


the 
to 


applied 


when 
terminals first 
reed to swing 
from the contaet 
The 
the 


motor coil causes 
ward the coil and away 
the circuit. 
de-energizes 
back and 


contact being common 
‘ach time 


screw, opening opening 
of the 
the reed 
the contact 


to both of the 


circuit coil and 


swings again closes 


The 


primary circuits, ¢ 


the contact is closed an impulse is also 
sent through the primary winding of the 
transformer. In this manner the reed is 


kept vibrating continuously through the 


impulses in the motor coil and the trans 


former is excited with the same im- 
pulses 
Referring now to Fig = the motot 


reed and contact screw are so ar 
that the 


either 


ct il, 
wid 


the 
ot 


make a 
When 


end 


ranged reed can 
direction. 


the 


sweep in 
free 


the 


motor coil is energized, 
the reed 
pole-piece on the end of the coil. 


the 


bent 
At the 


contact 1S 


is attracted toward 


this movement 


but the 


Start of 


opened, momentum imparted to 
the 


the 


it beyond the tip of 
end of this stroke 


Carries 
pole At the 
reed swings back against the contact and 
the 


the reed 


piece 
reed carries 


again the momentum of 


16 


it beyond its point of rest in the opposite 


direction. In its sweep toward the motor 


coil, the reed is flexed at its suspension 
point and in the opposite direction, dur- 
ing the last third of its stroke, it is 
flexed at the contact point. During two 
thirds of a complete cycle, the reed 
swings at a frequency one-half that of 
the remaining one-third and results in the 
contact being closed just one-third of 
each cycle of the reed The reed is 
tuned to vibrate at 40 cycles per second 
and the contact is closed for one-third 


of each cycle so that the contact 1s closed 























Fie 2 


sec ynd 


exactly 1/120th of a tor every 


third 1/120th of each second. Now, if a 60 
cycle current (120 alternations) is applied 
the contact will be 


to the vibrator unit, 


closed during each third alternation (plus 


and minus) and will impress upon the 
primary winding of the transformer a 
characteristic 20 cycle current, the con- 


tact always opening and closing at zero 


potential 

The adjustment ts 
backing off the 
circuit is open and the reed stops vibrat 
slowly in- 


accomplished by 


contact screw until the 


ing and then turning the screw 
is reached where the 


until a point 


at 


Wal d 
frequency 


easily 


reed vibrates its natural 


(evenly), which condition 1s 


the reed is 
with the 


remaitl 


recognized visually. Because 


self-starting it will get in step 


and 
fluctuations 


frequency immediately 


of ordinary 


regardless 
The depreciation 
nothing and littl 

over long periods will be due to mechan- 
up with 


iS practically 
be 


contact 


what there may 


ical wear and is readily taken 
the adjustment screw Compared with 


the orthodox forms of reed-type com- 
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| He ENSILE strength combined with proper elongation are 
| CY 7 essential factors in line construction. Constant vigil- 
ance through laboratory tests makes certain that every 
wire measures up to the tensile values established by engineer- 
| ing research and long practice. 
@rapo Galvanized Wire and Strand embody these necessary 
elements for long life and low maintenance. Insist upon Crapo 
; Galvanizing! There is no substitute. 
Representative Supply Jobbers are prepared to fill your require- 
| ments for Crapo Galvanized Wire and Strand on instant notice. 
| | ’ ¥ 
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electrical manufacturers 
fillitfor you ..... 


NE makes lamps. Another makes motors. 
Another makes wire. Still others make cable 
and conduit. 


In all, 298 manufacturers have filled the nearby 
Graybar distributing house, as if it were a vast 
market basket, with everything that you could 
possibly want in electrical supplies. 

No reason, then, why you should go electrical 
marketing. Here is a substitute for your market 
basket-—a substitute that will take all the problems 
out of purchasing whether you buy one or sixty 
thousand items. 





rayba 


Successor to Western Electric Supply Dept. 


OFFICES IN 70 PRINCIPAL CITIES 
EXECUTIVE OFFICES: GRAYBAR BLDG, LEXINGTON AVE. AND 43RD ST. NEW YORK 





The Graybar Tag 
Symbol of distinction 
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verters, this extremely simple adjustment 
the 
experienced, the average operator 


eliminates difficulties so freque 
being 
as competent to make this adjustment as 
a maintenance man. 

terminals, 


Short-circuiting any leads or 


except those of the power supply, does 

absolutely no harm and in this state it 
, : 

consumes only the amount of current 


taken by the lamps in the circuits, be 
cause the line supply is delivered through 
lamps and not directly into the primary 
of the 


usual arrangement. 


winding transformer as is the 


In the operation of telephone bells, a 























clearer tone is had from the gongs 
through the use of this wave form, as 
illustrated in Fig. 3, for the reason that 
—— 
Cioses, 
TONG \ 
Cc 
iH fe 
j 
Fic 3 
during the time interval between the 20 
cycle lobes the bell hammer, due to mo 
mentum is being brought into contact 
with the gong and rebounding in the 


opposite direction, simulating piano-key 
action, and when the contact closes and 
an impulse is sent through the bell wind- 
ings the hammer is already started in its 
proper direction, tending toward more 
perfect syncronism between ringing de- 
vice and bells, thus producing a mort 
satisfactory and pleasing signal. Each of 
the two gongs of a telephone ringer has 


a natural period of oscillation as does the 


ringer-movement itself and seldom are 
the three synchronized, therefore the 
gongs and ringer-movement should be 


free to oscillate at their natural frequen 
cies, the exciting impulses acting only to 
keep the hammer in motion. 


Furthermore, this wave form will not 


puncture cable and switchboard insula 


tion, which is frequently met with 


SO 
where the ordinary forms of vibratory 
interrupters are used. 

} 


The Telering has been developed with 


a full knowledge of what characteristics 
should be embodied in the ideal ringing 


converter. Its construction is such that 
the integral parts are self-contained units 
assembled upon a mounting plate which 


he containing 


becomes the back wall of 
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appearance, its size being only 12x9x5 


inches. 


Telephone Property Taken Over 
Va. 
the 


Charlottesville, After twenty-four 


years as head of telephone service 


of the city and Albermarle county, Fred 


Thursday morning turned 
the 


W. Twyman, 
the 


Telephone Company to 


over management of Piedmont 


its new owners, 
the Southern States Utilities Company, to 
the 


Tuesday. 


which property officially passed on 


32, No 


10 


Cable-Splicers’ Wiping Cloth a 


Time-Saver 

\ flexible finished wiping cloth for 
ible spli ers is be g@ markete 1 (,e0 

E. Williams, 3 East 26th street, Minne 
ipolis, Mi TI clotl S ecially 
prepared for wiping solder: ts and 
needs no breakin t insure 4 uni- 
form durable wiper int 1 cable 
sleeves. This cloth is furnished con- 
venient strips ind espe ill prepared, 
which has proven a time-saver wherever 
used Write the above firm for prices 


san ple 


and 
Welker Doing Good Business 
J. H. Welker, the directory 
man, who makes his headquarters at 


Ohio, but spends most his 


ad\ ertis- 
ing 


Canton, 


time getting the signatures of prospec- 
tive directory advertisers on the dotted 
line, is expected to be on the job during 
the national convention. Welker is just 


as enthusiastic over the 


landing of a con- 
from an advertising prospect as he 


when he 


tract 
was twenty or more years ago 


the job of making telephone 


started on 
directories pay their own way \ large 
number of telephone companies avail 


themselves of Mr. Welker’s services and 
his visits are looked forward to both by 
the companies and the advertisers, who 
appreciate the service which he can give 


in framing up attractive and up-to-date 


advertising copy. 


World-Wide Visual and Phone 
System Ground-W ork Laid 


New York.—The groundwork for the 
most comprehensive visual and auditory 
the 
been laid through the formation by Inter- 
national Telephone & Telegraph Corpora- 


‘ommunication system in world has 


tion interests of International Communi- 


cations, Inc., and International Cables, 
Inc. Both companies are designed to 
operate, own, lease and construct cable 


and telephone lines, radio broadcasting 


stations, television apparatus, commercial 
ansmitters, and radio tele 


photographic tr: 


phone and telegraph system, in any or 
all countries of the world, including the 
United States 

The incorporation papers were filed i1 


Albany by David W. Peck, 
the company and one of the 
the panies. The other 
Newarl ; 


International Tele 


ot two new con 


Kern, 


ounsel of the 


N 


phone & Telegraph Corporation; William 
I 


directors are Howard L. 
T4 


I Freng, Long Island, assistant secre 


International Samuel 


klin 


Telephone; 


tary o! 


Ordway and Fran Hutchinson 


The charters granted to the new com 
panies are of perpetual duration, but the 


context did not indicate what the precise 


operation plans of the are. 


companies 


3, 4 and 5 of th 


International Telephone and Telegraph 
interests are reticent about the incorpora- 
It was pointed out, however, that 


which 


tions. 
incorporation, 
filed 
transportation corpora- 


the applications of 


in both cases were under articles 


tion law of New York, were exceedingly 
broad 
new companies may 


International 


It was said that the 


not be subsidiaries of the 


Telephone & Telegraph Corporation, 
which is the holding company for the vast 
communication system which has _ been 

1921 and 
the Mackay companies, 
the Postal Telegraph Co. 


built up since was recently 


merged with 


which include 


nd Commercial Cables It n Ly be de- 





ompanies can be increased 
The 

| 1 

International Teleph 


which is backed by J. P 


rapid growth in importance of the 
ne & Telegraph ©, 
Morgan & G,, 

attention in 


has attracted a 
Wall street in the 
velopment such 
} 


peen 


gre 
last year and some de- 
was made known [0 
“insiders.” 


as 


day has expected bh 
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Ready Pay Out Reel 


Best on the Market. 


As many as 12 of 
these can be placed 


on frame on truck for 





use at one time. 
No. 4-A Flat Perforated Base 


Write for Price List and Discount. 


Ready Manufacturing Co. 
Security Bank Bldg. Toledo, Ohio 
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ARD 


HIS name applied to tele- 
phone wires and cables means 
what “Sterling” does when ap- 
plied to silver—a guarantee 
of quality recognized by all discrimi- 
nating buyers. 
Standard Underground Cable Co. 
Division of General Cable Corporation 


Pittsburgh, Pa. 














Our ExrPerrence (VE Avs Money 
7o You 


a 
‘reall 
bee, 


Tangle your problems as you wi//, 


we have the wugue cambination thor 
solves thern. 


Combined engineering, accounting 
ad /ego/ ability, and exper/ence. 


Svoor.Murrin & Co, 
9OWeEsT GAY ST. 


CoLumBus, Ov/o 


Ware ti Swoo,Me., EF. LL.B. 
Geo MnArTin, ME, EE, 
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Holtzer-Cabot 


Magneto— Ringing— Motor— Generators 


GIVE DEPENDABLE RINGING SERVICE 





Improve your ringing systems by installing Holtzer-Cabot 
Magneto Ringing Motor Generators. 


Dispense with battery maintenance and constant service 
diligence. 


This unit assures you a lifetime of trouble-free service 
at small initial cost. 


Give it a thorough test in your exchange. You will be 
convinced. ( omplete data on request. 


The Holtzer-Cabot Electric Co. 


125 Amory St. 6161 South State St. 
Boston, Mass. Chicago, IIl. 
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Many rumors, either entirely or partly 
unconfirmed, have been in circulation re- 
garding future plans of the company. 

sources the phe- 


Acc ording to some 


nomenal strength of Radio Corporation 
of America on the stock market has been 
caused in part by International Telephone 
& Telegraph buying with a view to con- 
solidation. The 
and rights for the manufacture of radio 


valuable basic patents 
equipment which the Radio Corporation 


controls has also been an incentive to 
 &. & fF, 
Some months ago a report that Radio 


and I. T. & T. 


officially denied. 


it has been reported. 


would be merged was 
It was pointed out that 
such a merger could not be brought about 
White act, 
forbids the 


so long as the which spe- 


cifically consolidation of 


American wireless and cable companies 


remains in force. Other sources said the 
White act was retarding American com- 
munication development and would leave 
unable with the 
extensive British communication combine. 
For this 


growing sentiment against the White act 


Americans to compete 


reason there was said to be a 


and that once it was repealed many of 
the large companies would consolidate 


into one system, which in time might 


possibly include American Telephone & 
Telegraph, International 
Telegraph, the Mackay companies, West- 


Telephone & 
ern Union, the Radio Corporation, and 
all the subsidiary interests of these com- 
panies. 

A third new subsidiary of the Inter- 
national Telephone and Telegraph Cor- 
poration, the International Radio Com- 
pany, has been formed by interests con- 
nected with the corporation. A nominal 
capitalization of $10,000 is provided for, 
similar to that of the other two new units, 


International Communications and Inter- 
national Cables. 
The purpose of these three new or- 


ganizations, it is understood, is to take 
over the operation of the telephone com- 
pany’s expanding system in the telephone 
cable and radio fields, a system which ex- 
tends to many of the principal countries 


of Europe and throughout the South 
American Continent. 
Negotiations looking toward making 


International Telephone the nucleus for 
a world-wide radio organization are be- 
lieved to be well under way. Already it 
has built up a telephone system second 
only to that of the American Telephone 
and Telegraph Company, and through the 
Mackay 


has brought into its organization the well 


acquisition of the companies it 
known Postal Telegraph lines and the 
All-America Cables. 
A recent analysis of the developments 
in the communication field, appearing in 
Review,” of 
Co.., that 


“great strides are being made in building 


the “Granger Financial 


Sulzbacher, Granger & says 


up a few world-wide systems of com 


munications 


TELEPHONE ENGINEER 





Ramblings 











By J. A. S. 
Two new vice-presidents have been 
named by the Southwestern Bell Tele- 
phone Company over at St. Louis. This 


gives that city three vice-presidents, all 
We asked one 
ploye of another state why it was done 
that it 
economy to give them titles rather than 
We don't believe it; 
got both—and they 


good men, too. Bell em- 


and he replied was probably 
increases in salary. 
these men probably 
deserve it. 

* * * 


Fred M. 
promoted. 


Hoag was one of the men 
He’s a faithful, hardworking 
cuss who believes in giving his company 
the best that is in him, and we believe 
the Southwestern did the wise thing in 
vice-presidency. 


promoting Hoag to the 


Fred has been commercial manager at 


St. Louis for some time, and we under- 
stand he will continue to head this de- 
partment 

* + . 
traffic man- 
Bell at St. 


Louis, was the other recipient of promo- 


A. A, 


ager of the 


Stannard, general 


Southwestern 
tion to vice-president in his organiza 
tion and will continue to supervise this 
department. The growth of the tele- 
phone business was explained as the rea- 
son for creating these new official posi- 
tions. 
** * 

Warren Pratt, president of the Kear- 
ney Telephone Company, Kearney, Ne- 
braska, has retired as president of his 
company and states that he plans to re- 
tire from business activities in so far as 
the telephone business is concerned. He 
is well known among the telephone fra- 
ternity and his many friends are glad to 
know that his efforts 
rewarded that he is able to go on the 


have been so well 


retired list. 
eS *« * 


Friends of TELEPHONE ENGINEER AND 
TRANSMITTER throughout the country are 
invited—and urged—to make our office 
attending the 


We'll run 
furnish 


their headquarters while 


convention in Chciago your 


errands, write your letters and 


stamps, but don’t ask us to show you 
the “night life’ in Chicago. It’s too 
dangerous. 
* 6s 
The writer spent a day over at Elyria, 
Ohio, recently Naturally 
the Elyria Telephone Com- 


when Friend 
Curran of 
pany learned we were in town he dropped 
everything else and took us in hand; he 
showed us everything but the cellar. And 
first 
building, equipment and manage 


We'd be tickled to tell you all 


Elyria can boast of a class ex 


change 





Vol. 32, No. 10 


about it, but words fail us in describing 


this well equipped automatic exchange— 


we will have to leave that to the engi- 


neers who designed it. 


We came in for a round of kidding 
at the Jones et al. 
Athens. It all 


sent a line of 


housewarming at 


started when Howard 


Leinard misinformation 
to the chairman that we were an orator. 
After a few words, which probably 
sounded like Amos’ famous Labor Day 
WMAQ, another 
(darn these salesmen!) told a group that 
I had a voice like Announcer XYZ of 
Blah To add 
injury, a brother with a kindly face said 
that I 
of the Buckeye state. 
much and we ducked for the cellar. 


oration over fellow 


station. further insult to 


resembled former Governor Cox 


This proved too 


oo * * 


And 


during the convention. Yes, 


Al Smith will speak in Chicago 
we had con- 
siderable trouble in arranging this added 
attraction to the convention program, but 
when we finally got it through his head 
that this was a “hello meeting” and not 


a “helluva meeting,” he readily con- 
sented. 


. * * 


Down in New York City twelve thou- 
sand people every day drop a nickel in 
day. 
do this cheerfully or not 


the slot to find out the time of 


Whether 


matters little. 


they 
This is a new source of 


income and other cities will probably 
adopt it. 


oe 6 * 
a, Bes 


had further 
Though still in his prime, he heads some 


Harris over in Kansas City has 
honors thrust upon him. 
of the largest corporations of the coun- 
recently he was elected 
National Telephone & 
succeeding J. W. 
f the 


try, and just 
president of the 
Telegraph Company, 


Perry, who was made chairman 


board. Mr. Harris is vice-president of 


Company, executive 
Tele- 
phone & Telegraph Company, president 
of the Automatic Electric Company, pres- 
ident of the American Electric Company, 
other 


Theodore Gary & 


vice-president of the Associated 


and is director of important or- 
member of the 
United States 


Association. 


ganizations, as well as 
board of directors of the 
Independent Telephone 


* x * 


Melvin E. Houck, 


manager of Bellevue Telephone Company 


c . | 
formerly general 


of Bellevue, Iowa, has acepted a post 
tion as commercial agent in the commer- 
cial department of the Home Telephone 
& Telegraph Company, Fort Wayne, Ind, 
Schweit- 


it was announced by B. C 


zer, commercial superintendent. Mr 


Houck is widely experienced in all 


branches of telephone work and was 4 
student at Iowa State University. He 
also was connected with the Iowa 5tate 
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too 


ago 
‘on- 
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but 
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not 
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has 
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some 
‘oun- 
ected 
ne & 
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f the 
it of 
tive 
Tele- 
sident 
pres- 
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States 
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PERFECT FORMED—flexible—fnished wip- 


ing cloths for CABLE-SPLICERS 
insure uniform durable wiped joints 
on cable sleeves. Ready for use. 
Need no breaking in. 


Let me tell you why it is cheaper 
to furnish your cablemen with 


these cloths than to allow them 
to use the old style shapeless, un- 


finished cloths. 
WRITE FOR LITERATURE 
GEO. E. WILLIAMS 


3 East 26th St. Minneapolis, Minn. 


Sole Manufacturer 








Note Protection at Corners 


Blake Insulated Staples 


Unequalled for telephone and bell 
wiring. The fiber insulation pre- 
vents troublesome short circuits 
and grounds. 4 sizes. Pat. Nov., 
1900. Write for samples. 


Blake Signal & Mfg. Co. 











BOSTON, MASS. 








SUPERIOR 


Black and Gray 
Friction 


TAPES 


Black and Gray 
Rubber 


Highest in Quality Meet All Specifications 


No. 6 


LINE 
STORM KING HARDWARE 
Telephone Batteries HOT GALVANIZED 
American Steel & Wire Co.’s Perfected Extra Galvanized 
B B.Iron Wire and Steel Strands 


Fir Cross Arms—Pins—Brackets—Cedar Poles 
Bare and I nsulated Copper and Iron Wires 


A. J. JOHNSON ELECTRIC COMPANY 


TELEPHONE SUPPLIES 
217 No. Desplaines Street 





CHICAGO, ILL. 








Exide 


BATTERIES 


With an Exide battery on the job, a long 
life of dependable, trouble-free service is 
assured. That is why Exides are so gener- 
ally used by the telephone systems through- 
out the country. 


THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA 


Exide Batteries of Canada Ltd., Toronto 








Cable Tester 


Locates shorts, crosses, 














The “STEWART” 


grounds and wet spots to 
an inch. Will often save 
its cost on one case of 
cable trouble. 

Order a “STEWART” 
Cable Tester and be sure 
you are going to locate 
your next case of cable 
trouble quickly. 

Any telephone man can 
use it. Not an instrument 
that only an expert can use. 

Equipped with two vi- 
brators and an indicating 
lamp. Write for circular. 


Sent on 10 days’ trial. 


Also, Test Sets, Test Cabi- 
nets and Detecto-Meters. 


STEWART BROTHERS 


OTTAWA, ILLINOIS 































ONE MINUTE WALK 
TO CENTRAL PARK 


CONVENIENT 
TRANSPORTATION 











to 
EVERYWHERE 


Adjacent to 

NEW YORKS 

EXCLUSIVE 
SHOPPING 
DISTRICT 


APARTMENT HOTEL 


<A DIGNIFIED PLACE of RESIDENCE for 
PERMANENT anct TRANSIENT GUESTS 
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Get EVER-PROTECT aid in 


your construction. 


EVER-PROTECT has proved practical and profitable 
in making many hundreds of cable installations under- 
ground without a conduit. It protects cable against 
storm damage, corrosion, chemical action, electrolysis 
and abrasion. 

In liquid form EVER-PROTECT is great for overhead 
work, protecting your cable and messengers against chem- 
ical action and other destructive influences. 

Ask your nearest jobber for complete details 


National Cable 
) Compound Co. 















Incorporated 


MITCHELL - - IND. 





CABLE COMPOUND 













SOCIALLY CORRECT 


IDEAL FOR WOMEN with CHILDREN 
TRAVELLING ALONE 
Personal Direction OF 
CHAS LA PRELLE 


_ 
30 EAST 6GO¢t’ ST 


sor TE. CTC 
SSE SITS 
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Telephone Company for several 


* * * 
McAllen, Texas, has 


and 


years 


J. C. Paxton of 


joined the hosts of 
finds it necessary to call the better half 


benedicts now 
before accepting invitations for evenings 
with the telephone fraternity. September 
5th, Mr. Miss 
Mary Frances Davis of Teague, Texas,. 
the 


Paxton was married to 


Paxton is the general manager of 
Rio Grande Valley Telephone Company, 


McAllen, Texas 


nected with the Grayson Telephone Co., 


He was formerly con- 


Sherman, Texas. 

* « * 

Vedder of the South 
St. Louis proffered the 


Friend C. A. 
Bell at 


ticket to the 


western 


writer a “world series” at 


St. Louis recently, for which we must 


extend our thanks, even though we were 


unable to invitation to 


the 


accept his kind 
Yes, it 
attend the game; it is 
always a pleasure to eat, drink 


Bell. 


attend game. would have 
been a pleasure to 
and be 
merry at the expense of the 


Mr. James R. Kearney, Jr., of St. 
r 


Louis, Mo., and Miss Barbara Berger 
of Flat River, Mo., were married Octo- 
ber Ist and are spending their honey- 


moon in Colorado. Mr. Kearney is secre- 


and advertising manager of the 


Kearney Corporation of St. Louis 


tary 
rae: Eh, 
and is well known in telephone circles. 


ENGINEER, 


congratulations 


with hosts 


TELEPHONI 


others, offers 


Southwestern Bell Elects Two New Vice- 
Presidents for Southwestern Territory 


sell 


following an- 


The Southwestern Telephone 


News will 


nouncement in its 


contain the 


October issue anent 
the election of additional vice presidents 
to care for the increased work out of St. 
Louis office : 

rapidly 


To meet the demands of the 


business, the directors of the 


Bell 


two 


increasing 


Southwestern Telephone Company 


have created new vice-presidencies 


to which have been appointed Mr. A. ( 
Mr. F. M 


Stannard and Hoag, effective 





September 15th. Both will report to Mr 
\. B. Elias, first vice-president 
Mr. Stannard, for the last seven years 


general traffic manager of the Southwest 


ern Company, will have charge of the 


engineering, plant and traffic departments 
Mr. Hoag, who general com 


last 


has been 


mercial for the two 
will be in 


manager years, 
charge of commercial and 
other associated activities of the com 


pany. 
The heads of the Southwestern com- 


this 


that the 


and 


problems of 


best 


pany believe 


organization territory can be 
by co-ordinating the company’s activi 
manner as is done 


ties in much the same 


in many modern industries, by assembling 


in one group those departments con 


cerned with what might be termed pro 
duction, and in the other those depart 
ments concerned with the marketing of 
telephone service. 

In this way the work of the engineer- 
ing, plant and traffic departments, the so- 
called production arms of our organiza 
tion, are to be tied closer together under 


Mr. Mr. 


will be contractual 


under Hoag 
the 


revenue, rate, development, sales, and as- 


Stannard, while 


grouped all of 
sociation business activities and relations 
with the 
which, combined, go to make up the mar- 


customers of the company, 


keting end of the company’s business 
Mr. 


Stannard was born in Greenfield, 


Mass., December 14, 188] He entere 


telephone work with the American Tele- 
phone & Telegraph Company on October 
Ist, 1899. On April, 1901, he transferred 
to the New England Telephor & Tele 

graph Compar it Springfield, Mass 


Bell 


the Southern 





and 
Ameri 
Telephone & Telegraph Company 
then Telephone & 


Telegraph Company, always in 


Telephone & 
then, for a while, 


Telegraph Company 
again with the 
can 
and with the Pacific 
the traffic 
department 

1918, he 


the Chesapeake & 


In August, was transferred to 


Potomac Telephone 


Company as acting general superintend 
ent of traffic and a year later was made 
general superintendent of traffic, at 


Washington. He 





he came to the Southwestern company in 
1921. 





we 

e-P) ] S } 

ph } { f | 

Y Hl, if vac h + \] Oh ; 

\pril 10th, 1881. He s first tel 
phone work as a cable helper for the 
Clevel Telephone ( pat 1898 
His employt t Cleve itinued 
until 1903, « g which tir e served 
is foreman « tl cable de rtment and 
as general fore re f con 
structi 

In 1903 Mr. Hoag engineer 
ng department . 4 S vestern 
company at Dall ind ecame con- 
struction engines 1904 I 1 then 
until 1920 he serves lowing ca- 
pacities: assistant plant engineer, con- 
Structio1 sup S Sis t engineer 
and construction supervisor, division su- 
perintendent of pl pl superintend- 
ent, and, in addition, worked as evalua- 
tion engineer rate cases and on other 
special assignments 

In May, 1920, Mr. Hoag went to Okla- 
homa City as general plant superintend- 
ent and state engineer, his duties being 
extended in October of the same year to 
include those of assistant general man- 
ager. In April, 1921, Mr. Hoag  suc- 
ceeded E. F. Carter, now president of 
the Ohio Bell Telephone Company, 4s 


general manager for Texas. On Septem- 


ber 1, 1926, Mr. Hoag was appointed 


general commercial manager for the 
Southwestern company. 

‘I bought a new model loud speaker 
esterday.” 


“You don’t say State Froth. 
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Makes no difference whether you are Manager, Lineman, Trouble 
Shooter, Engineer, Operator or Office Boy, you need some of these Books. 
Look the list over and send us your order. 
AUTOMATIC TELEP “ere SYSTEMS By William SWITCHBOARDS, SWITCHING PROTECTIVE 
~ Aitker Covers the hole field of automatic tele- APPARATUS By Adams 25 pages Cloth 
phony binding A discussion of switchboard equipment 
Vol. I, 297 pages , ‘ $10.00 wiring methods, safety devices, etc.. $ 1.50 
Contents Definitions; First Principles; Dial Im- TELEPHONE CIRCUIT DIAGRAMS By John M 
pulse Sender Dia Adjustments; Dials, Special Heath. 279 pages; 66 diagrams; 8 folding in- 
Features: Dial Interchangeable Crown W hee! serts .. 3 $ 2.50 
Telephone Instruments; Strowger System ol Au- Part I Local Battery Local Battery Tele- 
tomatic Telephone Marufacturing Co phones (10 plates) Local Battery Switch- 
Vol II, 230 pages o . ose . - $10.00 boards (9 plates) Local Battery Party Lines (9 
Content Equipment in Subscribers’ Offices: Party * plates); Part II—Common Battery; Common 
Line Working 2.50 Battery Telephones (9 plates); Common Battery 
AUTOMATIC ELEPHONY By Arthur Bessey Switchboard (19 plates); Common Battery Party 
| Smith and Wilson Lee Campbell New edition > Lines (14 plates). 
430 pages, 315 diagrams and illustrations. $ 5.00 TELEPHONE CONSTRUCTION, INSTALLA- 
AUTOMATIC TELEPHONES. By F. A. Ellson...$ 1.50 TION, WIRING, OPERATION AND MAINTE- 
AN OUTLINE OF UTOMATIC TELEPHONE. _ NANCE By W. H. Radcliffe and H. C. Cushing. 
By Wm. Aitken wees --$ 1,75 224 pages; 132 illustrations .... caches hie 1.50 
—." TELEPHONE HANDBOOK. By Prof. TELEPHONE LAW. By A. H. MeMillin ee yy 
D . P. vagy ~ aes peges 161 illustrations; - TELEPHONE LINE CONSTRUCTION, METH 
pocke size, cloth, red eages . . “ . ODS AND COST. y Clarence } er. 300 p e 
DEAKE'S RADIO CYCLOPEDIA By Harold a” ¢.00 ees Fat wet ssf cain _ cath , rs 3.00 
Maniy . ° Pe ’ ree : ‘ee 
ELECTRICAL ENGINEERS POCKETBOOK. _ By — Y eken RATES AND VALUES. By Chas 
Horatio eg Foster 1636 pages; 718 tables; 1128 icKay . ..$ 4.50 
| illustrations ‘ 2 ee me sceek 6.08 T mae HONIC TRANSMISSION, Theoretical and 
ELEMENTS OF RADIO TELEPHONY By W. C. Applied. By J. G. Hill 196 diagrams .--$ 7.50 
Ballard, J! 140 pages ° co ecceseeccccon 1.50 TELEPHONY. By A. V. Abbott Set (5 vols.) ..8 6.00 
Chapter headings: I—Wire and Radio Telep hone Separately, each ee 1.50 
Systems IlI—High Frequency Currents and Their TELEPHONY By Kempster B. Miller and Samuel 
Production Ill Vacuum Tubes. IV a G. McMeen cat ieee a 6.00 
q Tube Oscillators Modulator Systems. VI Principal subjects (Fundamental Principles): 
Receiving Equipment. VII—Transmission VIII History and development—Acoustics—Electrical 
Miscellaneous IX—Super-regenerative System reproduction of speech—Electrical signals—tele- 
| ENGINEERING ECONOMICS (First Principles. ) phone lines. (Substation Equipment). Trans- 
| By John C. L. Fish 311 pages $ 3.00 mitters teceivers Primary cells — Magneto 
| ENGINEERING VALUATION OF PUBLIC UTIL signaling apparatus—The hook switch—BElectro 
hio ITIES AND FACTORIES By Horatio A. Foster magnets and inductive coils—Non-inductive re- | 
’ 361 pages 00 Sistance devices Condensers Current supply | 
-ele- ELECTRIC WIRING, DIAGRAMS and SWITCH- to transmitters— etc. 
1 BOARDS. By Newton Harrison $ 2.50 TELEPHONY, INCLUDING AUTOMATIC SWITCH- 
the ' Third revised edition 315 pages, 137 illustra- ING. By Arthur Bessey Smith. Pocket size, 
R98 | tions : ; ‘ Bound in leatherette, Gold stamping, 500 pages; 
‘ ' ' ELEMENTS OF TELEPHONE TRANSMISSION 263 illustrations and wiring diagrams e° ..8 50 
ued By H. H Ly rrison on (iateohigeensnee Bee Contents: Telephone Principles—Local Battery 
| HAWKINS sECTRICAL GUIDES 10 volumes; Receiver, Transmitter and Induction Coil Bat- 
rved ' 3,500 A 4,700 pictures pocket size, flexible teries and Battery Tests—The Magneto and 
j black covers Price payable $1.00 per month, if Magneto Signalling: Linger, Hookswitch and 
and so desired Per volume $ 1.00 Receiver Cord—The Private Line—Bridging | 
: , telephone volumes of this set are: No. 7, Party Lines—Exchanges and Switchboards—Mag- | 
con i 2] ages 79 «6illustrations Alternating Cur- neto Switchboard—Combined Drops and Jacks; 
| rent Wirine \ ( Wiring Calculations; Tele Ringers and Jacks—Power Ringing—Cord Circuit 
phones Pr ples and Construction; Various Apparatus tepeating Coils—Party Lines, Selec- 
neer Systems Wiring Diagrams; Telephone Troubles tive Ringing—Common Battery Switchboards; 
N S 32 pages 436 illustrations: Telegraph Simple, Two-Wire and Transfer Types—Comman 
stern Simultaneous Telegraphy and Telephony; Wir jattery Subscriber’s Line Multiple Switchboard 
con- less Pr n¢ iy Const! ct on, ' ee lec- Operation Feature Boards ; Automatic | 
ae aes ric sighting lumination Switching; Hundred Line Exchange Connector 
: 1otometry ‘ ; <a ‘ ee Switch, line-switches Finder Switch—The 
then HANDBOOK OF TELEPHONE  CIRCI 17 DIA- tomatic Instrument—Series Circuits Sasane cir 
g Ca- a WITH EXPLANATIONS, By J M e950 cuits with Polar and Non-polar Receivers—Thou- 
= om ade? , = =. eekninae aiamaaenia 7 a9 sand Line Exchange Selector Switch, Trunk Slip 
bees INSPECTION AND TESTING OF MATERIALS, (tS. S-); Mensured Service ane Pay Stations 
rineer APPARATUS AND LINES. By F. L. Henley $ 7.00 TELEPHONE INSTRUMENTS, THEIR OPERA- 
INTRODUCTION rO WIRELESS TELEGRAPHY TION ARRANGEMENT AND MANAGEMENT 
n su- AND TELEP By Prof. J. A. Fleming $ 1.00 By W. H. Radcliffe 2.00 
120 pages, ill 1s Cloth. The purpose of this book is to give a thoroughly 
itend- OPERATORS’ W ELESS TELEGRAPH AND practical and complete course of instruction in the 
aliue TELEP HONE Ht AN DB OOK By Victor H operation, installation and maintenance of tele- 
Vallla- Laughter 12 . th 210 pages $ 1.25 phone instruments in so far as they relate to pri- 
other PRINCIP LES ND. I -RACTICE OF TELEPHONY vate lines and telephone exchanges. Handsomely | 
B Jay G Mit Five olumes, 1436 pages, bound in cloth and printed in large type on good 
*17 lustrations ’ $12.00 paper Contains one hundred and thirty-four 
Ok! Volun I I Apparatus; 251 pages, pages, with sixty illustrations 
a- 98 illustrations TELEPHONY By T. E. Herbert... , --$ 6.00 
ntend- Volume II—Circuit Elements and Power Plants 884 pages, with 618 illustrations. Cloth 
‘ 90 pages, 72 illustrations Ae ws TOLL TELE P HONE PRACTICE By Thiess and 
being Volume ‘ Toll Eq - ent, Traffic and Trunk- Joy . $ 3.50 
F4 29 pages 4 illustrat ns -. Te ” TL 7p ’ " 
-ear to a I\ —Cit Refineme nts and Mechanical TRANSMISSION | CIR UITS roe rELEI wpeeee 6 see 
ite ng 29 pages ( illustrations ‘ A » > anenen . eae 
man- Volume + Mecha Manual Switching: 265 THEORY OF VIBRATING SYSTEMS AND SOUND 
Pages, 21 illustrations By Crandall 5.00 
g suc- PRINCIPLES OF TRANSMISSION IN TELEPHONY. s2 pages, diagrams. Cloth 
¢ By M. P. Weinbact $ 4.08 T RANSMISSION LINE FORMULAS By H B 
ent ol 303 pages Engineering Science Series Dwight : : $ 3.00 
+ as PRACTICAL I LEPHONE HANDBOOK AND Second Edition, revised and enlarged 222 pages, 
iny, = GUIDE TO HE TELEPHONE EXCHANGE folding chart, tables. Cloth 
eptem- By J. Poole , od $ 5.50 TELEPHONE COMMUNICATION SYSTEMS. By 
ft S72 p 2s, th 684 illustrations A textbook for R. G. Kloeffler 284 pages cree $ 4.00 
pointed et f Telephony and a useful Handbook WINNING THE PUBLIC By 8S. M. Kennedy The 
for ators Seventh Edition, thoroughly re master book on public relations; 148 pages -$ 2.50 
or the Vised and er ged WIRING DIAGRAMS AND DESCRIPTIONS By 
STROWGER SYSTE) OF AUTOMATIC TELE Hortsmann and Tousley 296 pages, 230 illus- 
PHONY B H. H ‘mcseneiie Price 50 trations, pocket size ‘ $ 50 
: ENCLOSE CHECK AND SEND YOUR ORDER TO 
"a TELEPHONE ENGINEER | 
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C. D. Kinne Assistant Manager of Sr ey ae a ae 
Stromberg-Carlson Kansas City Office (rrr ee ee Nee yee 


Telephone Co. where he was district su- 


In 1900, when independent telephony pervisor of maintenance 
was just beginning to find its place in It was not, however, until 1920 that 
the industry, C. D. Kinne, a thin, rather 


tall young man, applied for a job with 


he found the work in which he was to 


excell. Coming to the Stromberg-Carl- 
the American Telephone & Telegraph son Telephone Mfg. Co. as a practical 


Co. It didn’t make very much differ- operating telephone man, he sought a 


ence to him what he did as long as it position as salesman. So well did he 


gave him an opportunity to learn the sell himself to his new employers that 


ins and outs of the telephone industry. he was given the entire state of Texas in 


which to distribute Stromberg-Carlson 


products. For six years he covered this 


He was accepted and went to work as a 


ground man. 
Soon, however, he had served his ap huge state from north to south and east 


prenticeship, graduating into the class to west, selling telephones, switchboards 
of lineman. For three years he worked and all kinds of material to keep the 
equipmet in working order. 


as a lineman for the American Telephon 
All the while he was making friends 


& Telegraph Co., the telegraphic depart- 
ment of the Erie Railroad Co., and the 
Hudson River Telephone Co. The year 
spent with the Erie Railroad Co. is the 
only time since 1900 that Mr. Kinne has 


by helping managers and owners with 
whom he came in contact to solve their 
problems. The years spent in the operat- ‘ 
ing field served him in good stead and 


not been directly connected with either made him not only a good fellow and 


an able salesman, but also a competent 





a telephone operating or manufacturing 
advisor. 


company. (ee 
; a = C: D. KINNE, F 
In 1904 the Utica Home Telephone Co | - : \bout two years ago so many of the 
Pye é Assistant Sales Manager, Stromberg- é' , : 
of New York secured his services as in Mee ‘elt -] companies with which Mr. Kinne had 
: ie Carlson Kansas Ci brancn, : ‘ 
spector. But after a year the Herkimer been doing business came into the mar- 
County Telephone Co. of Herkimer attracted the attention of the Utica Home ket for complete new central office equip- 
: I ’ I | 
N. Y., offered him greater opportunity Telephone Co. and associated companies ment or extensive rebuilding of what 
in the capacity of superintendent. The that they sought and secured his services they were then using that it became im- 
’ a 


success of his work at Herkimer so in 1907. This seemed to be a type of possible for him to adequately take care 











“REBUILT TELEPHONE APPARATUS and exchange equipment saree 
you 26 to 50 per cent without sacrificing quality or efficiency 
SWITCH BOARDS—-Telephones— Apparatus—Protection Equipment—Cable 
—Everything you need for the installation and operation of a complete 
| ‘szchange—Magneto or Central Energy—of the best and most reputable { 
manufacturers i 
Fourteen years’ successful operation of our rebuilt equipment department 
puts it past the experimental stage. Quality and price wil) make you s 
Dermagent customer. Better investigate. 
| BARGAIN BULLETIN NO. 78 FREE 
Address “REBUILT EQUIPMENT DEPARTMENT 
Premier Electrie Company 1800-4 Grace St. Chicage. tt! 











The Ideal Modern Way To Dig 
Telephone Conduit Trench 


Cost records, of Telephone Companies, now 


fi 





















using The Baby Digge 
of 80% ove har labo 





reflect a saving 
This little trencher, only 58 inches wide 







ana 





weighing but four tons, is 






This monthly Audit will save you lots of 
money and give you important information 
that vou should have about your business— 


RUGGED gM he Investigate Our aaa Accounting 
ry 


f properly managed. 


POWERFUL — L\\ the best of all business, if C 
\eeeer BOWDLE ACCOUNTING SYSTEM 


COMPACT 





























th “Know where vou stand” = CERRO GORDO ILLINOIS an 
MOBILE EFFICIENT - 

DRAKE’S RADIO CYCLOPEDIA 

By HAROLD P. MANLY 
\ ylete and Non-technical Reference 
Work, covering nearly 1700 subjects ; 

urranged alphabetically, including in- 

struct lilding, operating and 

test power units and ra- 

ent Arranged for use 

and designers, service 

repair men, dealers and salesmen, 

i students, set owners 

71 Pages. Size 6x9”. 

Circuit Diagrams, 

its and Graphic 

espe rlly for this 

Buckram,. Stamped 

n Two Colors Price Ca 

Send Order Direct to 

The Cleveland Trencher Company John 





‘*Pioneers of the Small Trencher’’ TELEPHONE ENGINEER 
20100 St. Claire Ave. Cleveland, Ohio 236 N. Clark St., Chicago, Ill. 
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“ HAYES is always 

=| HOTEL, “pred for action” 
ea OU can get right to work with a Prest-O-Lite 
ei | Blow-torch. It is always ready for immediate use. 
a | NORTH No time is lost in preparation. Turn on the gas, 


light the torch, and the job is under way. 


420 Diversey Parkway 





in ° ° ° 
niall at Lincoln Park There is a Prest-O-Lite Torch for every soldering 
un an CHICAGO or heating purpose. Telephone and electric light 
ing companies everywhere use Prest-O-Lite equipment 
for lineman’s work and in the shop as well. Most 
m.. of the largest companies have standardized on 
at ’ Prest-O.-Lite. 
-“ | PPOSITE the famous Lincoln Park where you 
-M 4 may enjoy golf, bathing, boating, tennis, riding Ask the Prest-O-Lite Gas distributor about this 
mad , ; “ ” 2 - = 
1088 and many other sports -- only 12 minutes to “loop equipment or write us direct 
_ -eall north bound busses pass our door. f . : 
— or complete information. 
Every room with bath 
DIA THE PREST-O-LITE COMPANY, Inc. 
New York Indianapolis San Francisco 
— . Rates In Canada: Prest-O-Lite Company 
jects Single —$2.50 to $3.00 of Canada, Ltd., Toronto, Ontario 
~d oa Double—$3.50 to $4.00 Unit of Union Carbide and Carbon Corp. 
. je NO HIGHER 
ervice * 
smen. Attractive Weekly Rates 
6x3 ” 
rams, Also operating 
‘aphi 


tl HAYES HOTEL SOUTH 
$6.00 


64th at University Ave. 





John Hayes Frank Haves 


©) 


Write for booklet 
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of the sales possibilities in Texas and 


still have time to devote to planning new 
work. Acordingly he was relieved of 
the responsibility of representing Strom 
throughout the state and 
Kansas City 


In this capacity he 


berg-Carlson 


called into the offices as 


sales engineer. has 
been able to keep in touch with his old 
friends and also do much constructive 
work in recommending new central office 
equipment. Since 1926 many exchanges 


have been brought up to the highest 


standard of telephone efficiency through 
his efforts. 

In recognition of 
ity the Stromberg-Carlson company 
recently appointed Mr. Kinne 
manager of the Kansas City branch. The 


his efforts and abil- 
has 


assistant 


new position will still allow him to con- 
tinue to serve the telephone companies 
of Texas, and his influence will be felt 
throughout the entire teritory served 
Kansas City. 

To Manufacture Locust Insu- 

lator Pins 

W. G. Blackard of Stuart, 
begin November 15th the 
of locust insulator pins for telephone and 
A plant of sufficient 


to turn out large quantities is 


from 


Va., will 


manu facture 


power companies. 
capacity 
these industries. For 


installed to serve 


detailed information write W. G. Black 

ard, Stuart, Va 

A. J. Johnson Issues New Catalog 
The A. J. Johnson Electric Company, 

217 North Desplaines Street, Chicago, 

[ll., has just issued a new catalogue, list- 


articles of equipment han 


ing the many 

dled by that firm. In this catalogue you 
will find listed batteries, pole line hard 
ware, poles, crossarms, pins and brackets 


electric soldering irons, bare and insu- 
| board and receiver 


SWitci 


lated wire 

cords, rubber and friction tape, electrical 

appliances and the hundred and_ one 

things that will be interested 1 \ 
rf this catalogue may be had by 


Johnson 


iddressing the Se 


Company, 217 Desplaines Street 


Chicago, III 


Missouri Convention Set for No- 
vember 14th and 15th 


Dates for the annual convention of the 


Missouri Telephone \ssociation have 
and arrangements made for 


Noveml eT 


President, 


been sel cted 
W ednesday and 
14th and 15th, at t 


Kansas Cit Mo 


on hand 


Thursday 


and be 


7 } ] + 
Tel pnot ] Immmunication 1 ¢ ween 
Madrid, the ipital of Spain, and Luis 
bon, the capital of Portugal, was opened 


recently 


Athens in Greece has onl 


The city of 


1,800 telephone subscribers. 
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No. 10 


Everything in Readiness for Biggest 
Convention in History of Independent 


Association 


ns have been practically com 


convention of the 


Preparati 
pleted for the annual 
United 
Association, scheduled for 


October 


States Independent Telephone 
the Hotel 
Sherman, Chicago 16th to 19th, 


inclusive. 


Exhibit space is at a premium and 
spaces have been allotted to a number of 


exlibitors in the hallways and on other 


than the convention floor. Indications 
point to a record breaking crowd from 
all parts of the United States, Canada 


and other countries. 
TELEPHONE ENGINEER has not yet been 
furnished with the program, but it is safe 
that it will be 
has been offered a national gathering. 
The 


Inde pendent 


to Say about the best that 
fostered by the 
\ssocia- 


+ 


feature gathering of that 


Pioneer banquet, 


Pioneer Telephone 
tion, will be the 
organization at noon, October 18th. This 
is an occasion looked’ forward to by the 
phone interests 

| 


large gathering of tele 
As usual, 


cured on. the 


reduced rates have been se- 


‘ertificate plan. Consult 
your ticket agent before buying ticket 


Phe 


their 


following exhibitors will display 
wares at this convention. All the 
telephone apparatus 


ts in 


late improvemer 


will be exhibited. You cannot afford to 
miss seeing 

American Electric Co., Inc., 64th and 
Chicago, Ill.; Americar 


208 Sout! La Sall 


streets, 
Wire | 


Street, Chicag Iil.; Anaconda Copper 


siate 


Ste el & 


Mining Co., 111 West Washington Stree 
Chicago, Ill.; Automatic Electri In 
1027 West Van Buren Street, Chicag: 


Il Bartlett Mfg. Co., 743 Beaubein 
Street, Detroit, Mich.; L. M. Berry & 
Cr Keith Building, Dayton, O.; Lynton 
rT. Block & (¢ 511 Locust Street, St 
Louis, Mo.; B lle A nting Svstem 
( Gordo, Ill Carbon Products ( 
11 South La Sal Street, Chicago. Ill 
Chance ( Cer lia, Mo.: Coffey S 
¢ & Audit ( Ine ipolis, ] Col 
. ( Elvr Go: 4 Elect ( 
270) Southport Avenue, Chicago, III 
Electric Storag Battery Co., Marquette 
Building, Chicago, Ill.; Everstick Anchor 


Co., 1622 North 8th Street, St. Louis. 


Mo.: French Battery Co 


Madison, Wi 


Harrah Mfg. Co., Bloomfield, Ind 
Highway Trailer Co., Edgerton, Wis.: 
Holtzer-( Electric Co., 6161-6165 


South State Street, Chicago, Ill.; A. J 
Tohnsor Elect Co. 207 North Des- 
plaines Street, Chicago, Ill.; J. K. Johns- 


ton, 903 Lemcke Building, Indianapolis, 
Ind.; Kellogg Switchboard & Supply ( 

1066 West Adams 
Kodel Electric & Mfg. Co., 


tm. Lei h Flectri Co.., 


Street, ( ‘hicago, Ill 
Cincinnati, 


Ill.; Na- 


Genoa, 


, 27th and Jasper Place, 
Page & Hill Co., 814 
Minneapolis, Minn. : 
200 Meridian Life 
Ind. ; 
Avenue, Chi- 


tional Carbon C 
Chicago, IIL; 

Plymouth Building, 

Quick Directory Co., 
Building, Indianapolis, Reliable 
Electric Co., 3145 Carroll 
cago, Ill.; John A. Roebling’s 
165 West Lake Chicago, 
Runzel-Lenz Electric Mfg. Co., 
North Western Avenue, Ill: 
Sands Electric Co., North Chicago, IIL; 
Mig. Co, 
Templeton, Kenly & 
Chi- 


Sons Co.. 
Ill.; 
1751 


street, 
Chicago, 
Stromberg-Carlson Telephone 
Rochester, N. Y 
Co., 1020 South 
cago, IIL: 
Whiting 


Harvey, 


Central Avenue, 
Mfg. Co., 221 West 
Ill.; Buda Co, 

Bros. Mfg. Co., 
110 South 

(Mr. H. E, 

Machine 


Unique 
Chicago, 
North 


Brown Co., 


~~ 
Ill. ; 
Philadelphia, Pa 
Dearborn Street, Chicago, Il 
Adding 


otreet, 


Gunbart); Burroughs 
Co., 222 West Adams 
Il. (Mr. Lazendy) 
Co., 2119 Churchill Street, 
(ie: oe 3 
Co., 11 Park 
E. Marshall 


Chicago, 
Churchill Cabinet 
Chicago, IIl. 
Gullicksen) ; Curtin Howe 
Place, New York City (Mr 
Taylor): James A. Kearney 


Avenue, St. Louis, 


Corp., 4229 Clayton 
Mo.; Philadelphia Storage Battery Co, 
3335 West 47th Street. Chreago, Ill. (Mr. 


J. N. North); Van Praag Sales Co., 22 
East 17th Street. New York (Mr. A. 
Van Praag); P. Wall Mfg..Supply Co., 


3058 Preble Avenue, N. S., Pittsburgh 


Pa. (Mr. W. S 


Pioneer Day at the National 


Conventio 
I bet sleted by 


\rrangements are eing com] Fes 
Secretary J. K. Johnson of the Inde- | 
endet Pionec Teley T¢ \ssociatiot 
or a big program on October 18th at | 
the tel She nal This day is set 

art e U1 States Independent 
Tele ¢ Acc it \ } ver pro 
eran r P eers ir¢ ( 1D n 

i 
inquet this asl a een very 
ict ¢ i states ha those attend 

] e vel]] } time and 

vell | ! l 
| 
i 
' 
| I as i iS¢ t mort ; 

il 100.000 teleph es I the citv ¢ 
Detr« the f years from July 1 
1924, to July 1, 1928 

The state le essee averages avo 
1,330,000 low | telephone ¢ ills 1 day al 
11,000 long distance calls 

} 

Approximately 20,400,000 telephones | 
out of the world’s total of 29,400,000 on 
January 1, 1927, wet yperated by prt 
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West 
Co., 
Co., 

South 

H. E. 

ichine 

icago, 
abinet 

o, Ill 

Howe 

(Mr 
-arney 
Louis, 
y Co. 

(Mr 


lephones 
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RAY-O-VAC 
telephone cells 


make lasting 
friends 


Ray-O-Vac cells will stand by 
you through thick and thin— 
through the heaviest as well 
as the lighter drains of tele- 
phone service. Under exhaus- 
tive scientific tests Ray-O-Vac 
telephone cells have proved 
their greater recuperative 
powers and their longer life. 


Here is the cell that really 
cuts replacement costs. And by 
improving transmission and 
reducing complaints it helps 
to build the lasting friend- 
ship of subscribers as well. 

FRENCH BATTERY COMPANY 


Factory: Madison, Wisconsin 
Sales Office: 30 N. Michigan Avenue, Chicago 


Branches: New York, Chicago, Minneapolis 
Kansas City, Atlanta, Los Angeles 


RENCH 


AL 


TELEPHONE CELL 


Also Makers of Ray-O-Vac Radio Batteries 
Ray-O-Vac Ignition Batteries and 
Ray-O-Vac Flashlights and Batteries 
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With [The Manufacturers 


Hole-Digging Costs Greatly placed by a ro rill for drilling blast ontained unit, being powered with a two 


Reduced ng holes cylinder, opposed-type, air-cooled, four- 
Great economies in di rging holes _ I I st i a vel engine I ( vided with LOrce teed 
' ire the result 1 the basic desig1 lubricatior 
telephone poles and for similar purposes sae 
are being effected by Buda-Hubron eartl of Buda-Hubron earth drills but of many The tractor type consists of a tractor 
; new features that simplify and safeguard with an extended frame on which the 


drills, according to recent surveys made 
P +} ¢ entire + ] , + 1] ] | Tk 

Saas th oper: hereby reducing mair rilling mechanism is mounted 2 

by the A. C. Nielsen Co., Chicago, cover ‘ date ——e drillir spaotcacigsnuici MOURTtEC. The 


ing operations of these machines under - ck hess oe aibelbene ane i nore oan a Ace inches, and wheels wit 
i a ee The whole machine is rigidly construct solid rubber tires and extended rims are 
One survey shows that a tractor ed to resist the shocks delivered by the provided so that the machine will travel 
mounted Buda-Hubron drill sunk 54 holes engine, the rating of which is considerably m cross-country right-of-way as well as 
a te dinin tn Meeaiiae unl 7 fect dew is larger than that forme rly used. Phe on highways. The hole-digging mechan- 
clay and gravel during a 9-hour day. The frame is made of 5-inch steel channels ism 1s mounted on the front end so the 
cost was 45 cents a hole as against $2.70 which are strongly braced and securely Irill can be spotted in any location and | 


a hole by hand methods, making a savit veted, and all parts of the drill head are perpendicular holes can be drilled on the 
‘ assembled in one nit, thereby imsuring sides of banks or uneven ground. Power 





of $121.50 a day. This machine is nih Ces ; . 
equipped with a pole etting derricl and pertect alignment large ciutcnhes carried is furnished to the drill by means of a 
up] it < ) S g derrick and B : j; ; : ated f : : 
was used to erect 120 75-ft. poles in a on spline shafts and operated by ball belt, which makes an ideal drive for the 
as us —_ . A i » i < 
large city, the work being completed in earin TOW ire provided Vill evere service usually encountered A 
vr ; i 4 eo ee Ld oat io cette oe ae ee ' 

24 days at a cost of $565.44 against an dios sa Aleck ; a om ere a? Vo s mounted on the 
' n earth-drillis aan i) Bok. ha ft Cenest £ 4} joanne dt | shes 
estimated cost of $2848.80, a saving f irth-drilling VICE ll Arive Natt Iront ot! ne ra ) directly beh the 
$2223.36 are mounted on ball bearings, and the lrilling mechanism, and is of the worm- 

weer Orn ‘ . 
In the first 44 days of operation of a =e wiggles : ‘ ss ston? Hah sei ing used both for 
’ ] fimken roller bearings raising and lowering the load The der- 
truck-mounted Buda-Hubron drill, a se ss rs Rote ee id. The der 
: t aa ab So : “ee oS ee, ri which 1s 1iounted above th “ar 
saving of more than $700.00 was made An improve¢ pe of lifting mechanism ( nl e ve lesa rea 
: ‘ ' ae! oe ee ms hei eed ixle of the tractor, is made of tubul: 
over former hand methods of sinking S provided cha bemg u aa lar 
aie as \ : ae — arr a a } — mm feu 
. ar ° ‘ r sonar +1} ort frr\e ¢ ho > ( > hO1IS, | rie DOO] IS £4 
holes. This machine is operated by one itting th m te note \ wales : _— sees 
man and a helper, and does all small chain is located on each side ot the long, although an extra 10-ft. section can 
; ; ' » wailed 3h Saat ae hae ae 
work in a district 90 by 125 miles 1 spindle, and the ains are suspende¢ be added if desired [he derrick can be 
; é : F in a 
, 1 - } . nr . that | rriec tt sec or raising tes aS long as /d et, 
extent. Nearly half the time 1s spent 1 retwee od 5 Saas Sees : ed ana Ix I ethays a i 
= : , , ' ' ne for thane Se fen . laa 
transit to and from jobs, but the machine share of the loa Chains have man) r for handling transformers and other 
turn of 147% on the first » al advantages over ordinary solid rack bar oads as heavy as 242 tons. This particu- 
nets a return of 147% « ‘ st cost ot t ~ 
the outfit the most important being their self-clea: lar type was designed and built in con- 
tl 2 il : i ~ ‘ f i ali 


Ee oe a ng feature. No d or dirt can lodge ii inction with a large mid-west utility 
type of Buda Hubron drill is saving $1.60 them, whereas w : company, and has been thoroughly teotee 
per hole over hand digging. This ma between the teeth and causes excessiv to prove its efficiency in pole-lin work 
chine is operating in an extremely hilly) weal \ll gear ire of exceptionally Buda-Hubron earth drills are manutac- 
cad ; land ing it tured by The Buda Company, Harvey, 


countrv and works i! all rormations lara S1Z¢ ru er Land running 1 i 
he | h of oil, making them dustproof ll., from whom complete s ifications < 
except hard rock, the boring bar being re ith oT ¢ {KIN em dust] ol Il., 4 com e speci ations as 
? - ' well as c pies of the survevs covering the 
1 rie pie and eCasj oO : 
t } di ted exceptional pertormance records oO! these 
opera Ss Ca be ad sted 
i] +] , machines e obtaine 


| nd down in the same manner that a jack Ready Pay-Out Reels in Demand 


s operated. When a load of dirt is raised \ letter from the Ready Manufactur- 
| 











| a Rall ‘ iti ihe ioe 3 ; ; ; 
nm ut e lat ', Company, Security Bank building, 
tomatica toy 1 locked after 1t Poled Ohi states that business has 
p . eel t good the past vear, tor which 
liit tor t) Ihy released 1 1 
gy ( t Lily ciea they want to thank TELEPHONE ENGINEER 
ind gaged so the afl ear eI Che ire prepared 
wnnot ert ind hit the drill head to produce the pay-out reels more rapid- 
aman 2 a? ee ea ee “Thay 7 , ; oe oie 
either cx mm le nox make them better at leliver them 
| pe ot s made for all k 5 , ; 
f } wll lio throngo!l ry 7 ' 1 
( s I il Zz rOuL Tele telegrapl construction 
4 et] oe ee = a apa eS : 2 : ' 
el ea i snale ind ri¢ vangs ‘ + ‘ LO 4 \ pay out reet 
¢ 4 aa 1 - 1 e¢ ‘ » 
art mat t OI€S A> fal is <7 especial) ent ¢ se as many 4 
nches il diat tet in « drilled 10 teet ene - ¢ ol , he nl ed nm a trame 
dept t QO vreater deptl S cal D or +] t+ and th ‘ mher < t wires 
ta i few alteratior ad P 
e sta g Drills 134 inches 11 They are mad f all iron and steel, 
umeter can be supplied for drilling blast ery little depreciation as they last 


Buda-Hubron drills are ments’ for telephone, telegraph, pow 





Chre es } " ibron ¢ ls ( [ g 
a iler type is made for and light and terurban railway com 
towing, and t truck type is made for panies are realizing more clearly evéfy 
Buda-Hubron Earth Drill Arranged for mounting on any standard auto-trucl day the many uses t which this equip- 


Mounting on Platform of Auto-Truck Each of these types is a complete self ment can be put 
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Time-Tested — Why Exp eriment ? 
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Northern White Cedar Poles in toll circuit lines of Home Telephone Co., 
Joplin, Mo., set in 1905. 


Experienced Users 


Prefer Them 


HE preference that experienced pole users are giving Northern 
White Cedar Poles proves that they have met the test of actual 
service. 


Because of their light weight for easy handling, great strength, large 
butts for solid anchorage, and long life, pole buyers everywhere recog- 
nize them as an important factor in keeping maintenance costs at a 
minimum. 


You can cut gains and put on new cross arms at any time without expos- 
ing pole to decay. 


Northern White Cedar Association 


Minneapolis - Minnesota 
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P. A. Terrell Now With Copper- 
weld Steel 

On October Ist last, P. A 

Ne \ 

Division of the Mississippi Power Com 


Terrell, 


formerly manager of the Industries 


pany, took charge of central stations and 
( opperweld Steel 


Company, makers of electrical rod, wire 


railroad sales for the 


and strand products which consist of a 
core of steel around which has been 
molten welded a heavy exterior of cop- 


per. Mr 


the states of Tennessee, 


Terrell’s appointment brings to 
Mississippi, Ala- 
Florida, the usual 


1 


Copperweld engineering service on sucl 


bama, Georgia and 


problems as sag, tension, etc 


Mr. Terrell was graduated from the 
\labama Polytechnic Institute, Electrical 
in 1917. The 


spent on the 


following nine 
Elec- 


tric test course at Schenectady. He served 


Engineering, 


months was General 


as heutenant, 158th Company, First Regi- 


United 


ment of States Marine Corps, 





seeing active service in Cuba and 


Following his military service he was 


employed by the Alabama Power Com- 


pany in the line and substation mainte- 


assistant 


nance department, becoming the 


superintendent of the West Division in 


1920. In 1921 he is then promote 
erintend t Gadsden District 
nd became district manager of the Jas 
r District 1922 Mr. Terrell re 
signed this position in May, 1927, to 
ecome manage! the New Industries 


Division of the Mississippi Power Com 


pany, which position he has held until his 


issociation with the Copperweld Steel 


( ompany. 


Standard Underground Cable 
Company Issues New Catalogue 


The Standard Underground Cable 


Company, Pittsburgh, Pa., has just. is- 


sued a new catalogue describing Outdoor 


Cable Terminals manufactured by that 
concer’r! rl 1S catalogue iS one ot the 
most complete issued by this concern, 
covering every phase ot outdoor cal le 
accessories and construction. The cata- 


logue contains 136 pages and cover, with 


hundreds of ilh 


strations, 


show ing sizes, style . wi rminal Stations 


etc., with instructions for installing out 


door terminal cables 

This catalogue should be in your files 
if vou expect to do any cable construc 
on work the coming vear, and it is 


yours for the asking. Address the Stand 
Cable Company, Pitts 


Bulletin No. 701 


ard Underground 


burgh, Pa., asking 
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BRIDGING twisted pair to twisted 
pair, a practical application of the 
Kearney Solderless Service Connector. 


OR Telephone 

Lines in making 
party line taps, or- 
der Catalog No. 
86. The tap can’t 
slacken off. This 
connector is for 
No. 12 wire or 
smaller. 











Unassembled 


Connector 





ASK ABOUT KEARNEY CERTIFIED 
MALLEABLE SCREW TYPE 
ANCHORS 


Kearney 
Guy Wire 
Serving Clips. 
Eliminate 
Serving End 
of Strand. 


Made of 
Aluminum, 
Copper, and 
Galvanized 

Iron. 





4226M Clayton Ave. 


3 
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\ ol. 32. No. 10 


More than 1,000,000 telephone alls a 


n Greater Kansas ( ity. 


(reat Britain 


Luxemburg 
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1 tl irop 


t pound lev- 
ig iK¢ cutting ex 
t vy easy 4 13 inch 
l , which 
18 the cut- 


t head. A 
makes it 
he tension 

) s 1 Sr 





be ; 


BARTLETT MFG. CO. 


452 East Lafayette Ave. Detroit, Michigan 























Size of shee 


With No. 9 Envelopes to matcl 


Ogden Building 





Famous Box of Six Color 


HOLIDAY STATIONERY 


Sheets Beautifully Lithographed Six (: N I S I Col ( 
Compiete witl name street address y al ite Envel plain and 1 f 
same st K 

ORDER BY MAIL 
Shipped anywhere the United States full prey 
Send Checl Money Order Curreney eS t Star S 
sent by registered mail 
Interesting prices quote } Col 
Work Send f Samp! 


B. T. SHERK 


$3.00 


Chicago, Illinois 





New Guaranteed 


14 h. p., A. C., 110v., 60-cycle, 1- 
phase, double shaft 


MOTORS 


complete with emery and buff- 
ing wheels 


$15.00 


. B. Chicago 


Used Drop Wire 
$25.00 Per Ton 


W. M. Miller & Sons 


2553 Madison St., Chicago, IIL 





















































October, 1928 





SCRAP PLATINUM 


Highest prices paid for discarded or 
obsolete telephone and switchboard ap- 
ratus; platinum contact relays, ring 
eys, etc. Have specialized in this field 
for many years. 
CONTACT METALS CO. 


2500 &. Wabash Ave., Chicago 














Make Your Directory a Source of Income 
Write for Particulars 


J. H. WELKER 


McKinley Block, Canton, O. 
Telephone 8009 


DIRECTORY ADVERTISING EXCLUSIVELY 








J. G. WRAY & CO. 
Telephone Engineers 
a in Appraisals, Rate Survey: 
inancial Investigations, Organizatio 
and Operation of Telephone Companie 
J. G. Wray, Fellow A. I. E. E. 


Cyrus G. Hill 
Rm, 2130 Bankers Bldg., Chicago 








J.K. Johnston, Telephone Engineer 


During recent years I have beer 
privileged to appraise Telephone Ex- 
ange all over the United States 
The list totals 663. Would you like 
to avail yourself of my services? 


903-4 Lemcke Building, INDIANAPOLIS 











EARL L. CARTER 


CONSULTING ENGINEER 

613 Merchants Bank Bidg. Indianapolis, Ind 
Special attention given to all matters 
pertaining to Valuations and Investi- 
gation of Public Utility Properties. 
Formerly Chief Engineer, Public Service 
mmission of Indiana 








ACCOUNTING 


Specialization on Public Utility Account- 
ing Records and Audits enables us to 
best serve Telephone Companies. 


HERDRICH AND BOGGS 


Certified Public A tant 
1014Merchants Bank Bidg., Indianapolis, Ind 



















= CHAPMAN 


_...1 LIGHTNING ARRESTERS 
4 MADE BY 
MINNESOTA ELECTRIC CO 


MINNEAPOLIS, MINN. 














Phone Adams 5646 


Snook, Martin & Co. 


Consulting Engineers 
40 WEST GAY STREET 
COLUMBUS, O. 


Make Use of Our CombinedCen tury of 
Engineering Experience 





ee 








Telephone Notes 

Alabama—Public Service Commission, 
Montgomery, granted South Central 
Telephone Co. permission to acquire 
telephone systems in Beatrice, Wadley, 
Eva, Falykville, Vinemont, Fairview, 
Cullman County, Camden, Blountsville, 
Canoe, Hodges, Jones Mill, Luverne, 
Orrville, Repton, Rockford, Rogersville, 
Vina and Wedowee. 

Ark., Little Rock—Southwestern Bell 
Telephone Co., St. Louis, Mo., construct 
exchange at Elm and Woodlawn avenues; 
1% story, 85x72 ft., smooth face brick, 
tile roof, cut stone trimmings; install 
$300,000 dial telephone equipment. 

D. C., Washington — Chesapeake & 
Potomac Telephone Co. board of direc- 
tors authorized expenditure of $137,000 
for extensions and improvements to tele- 
phone system in Washington; improve- 
ments include placing additional under- 
ground cable and conduit in Main, Frank- 
lin, Cleveland, Georgia and Central office 
areas; about 20,000 ft. of underground 
conduit and 70,000 ft. cable. 

La., Monroe—Southern Bell Telephone 
& Telegraph Co., Atlanta, Ga., expend- 
ing $70,000 for extension of cables to 
serve Monroe and West Monroe. 

Md., Frederick—Chesapeake & Poto- 
mac Telephone Co., 5 Light street, Balti- 
more, authorized $20,600 expenditure for 
additional telephone repeaters or booster 
equipment. 

N. C., Greensboro—Southern Bell Tele 
phone & Telegraph Co., Atlanta, Ga., 
J. E. Warren, general commercial man- 
ager, reported considering erection of 
telephone building within next year at 
Eugene and Sycamore streets. 

Oklahoma — State Corporation Com 
mission, Oklahoma City, granted permis- 
sion to Oklahoma Associated Telephone 
Co. to acquire telephone exchanges at 
Agra, Billings, Carney, Coyle, Glencoe, 
Marland, Morrison, Mulhall, Perkins, 
Ripley and Yale. 

Tex., Austin—Southwestern Bell Tele- 
phone Co., main office, St. Louis, Mo., 
contemplates constructing addition to 
telephone building. 

Virginia — Inter - Mountain Telephone 
Co., Johnson City, Tenn., acquired prop- 
erties of Wythe Mutual Telephone Co. at 
Wytheville, Max Meadows, Ivanhoe and 
Laswell, with connecting companies at 
Bland, Rural Retreat and Ceres; plans 
$25,000 improvements, including central 
office equipment, operating room and com- 
mercial office. 

Va., Roanoke—Chesapeake & Potomac 
Telephone Co. of Virginia, Richmond, 
N. O. Wood, manager, plans expending 
$138,478 for additional facilities in Roan- 
oke and outlying districts; install 9,000 
ft. of underground conduits, manholes, 
10,000 ft. aerial cable, toll entrance cable 
on Roanoke-Lynchburg line; pole replace- 
ments on Roanoke-Staunton, Roanoke- 


Peterstown, Radford-Cumberland Gap 
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Creed of the Safety Man 


I believe that the greatest satisfaction 
in life is to do good work. 

I believe that work is not well done 
unless it is safely done. 

I believe in putting into practice the 
things I believe, so that my example may 
cause others to adopt the safe and care- 
ful way in pursuing their daily work and 
thereby lessen the number of avoidable 
accidents. 

I believe in giving a new man the glad 
hand and showing him that he’s joining 
up with a bunch of regular fellows. He'll 
appreciate it and you can bet your bot- 
tom dollar that he'll then put his shoulder 
to the wheel and help us make this the 
safest plant of its kind in the country. 

I believe it’s easier to do a job safely 
than to explain why I took a chance. 

I believe that it takes more time to 
report an accident than it does to pre- 
vent one. 

I believe that if your helper sees that 
you always work safely he will do the 
same. 

I believe this is a good old world for 
the man who works safely. 

I believe that safety comes not from 
wishing and hoping, but from thinking 


and doing.—Safety Committee, Frank X. 


Staub, Chairman. Home ’Phone News, 
Home Telephone & Telegraph Company, 
Fort Wayne, Ind. 





When Writing Advertisers 
Speak a Good Word for 
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OPERATORS’ 
BREAST PLATE SETS 


S. C. white enameled 
breast plate oper- 
ator’s sets complete..$5.00 

S. C. No. 23 plugs for 
ES og scat bicaerate od 

New mouthpieces for 
ied i halen. 50 

S. C. No. 20 operators’ | 
receivers and head 
SERRA Se 2.00 

Kellogg S. and S. Co. 
No. 1076 operators’ 
breast plate sets com- 
SE + < dink wean 5.00 

S. C. and Kellogg jacks 
for above sets ..... 35 


BUCKEYE TELEPHONE | 
and SUPPLY CO. 


COLUMBUS, OHIO 
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Phone Company Builds Line to Fort Wayne Acts to Stop Free PEARL LIFE-TIME 
+ DROP WIRE B ‘KET 
Service saveumaiilll 








. 
English, Texas 
and waste 
Hot-galvanized 
screw-hooksand malleable 
castings are separable and 


The Home Telephone & Telegraph 


Clarksville, Texas—The Two States : : 
Company of Fort Wayne, Ind., is plan- 





Telephone Company is building a _ line 
an\ gS 5 : : ; 1 . indestructible Stan 
a Fi “ : ; peat ; ning to convert all flat rate telephones, 2 groove porcelain. Stocked by telephone ae 
into English, 12 miles east. Ten lead ary bl; W facturers , 
. . offered tree to the public, in Fort ayne > &. 
wires are to be extended to this place, it : : ; me , WM. H. PEARL CO., Indianapolis 
business places, into semi-public pay sta 


is understood. Extensive improvements 








tions, it was announced by B. C. Schweit 


have been made by the Two States com 
we ' . : . Send for free sample and 


prices on 


UNIVERSAL 
DROP WIRE 
INSULATORS 


Universal Specialty 
711 Poplar St., Terre Haute, | 


zer, commercial superintendent 
The Fort Wayne company has ordered 
300 lines of this equipment and plans to 


pany here during the last few months 


cut all of them into service just prior to 


FOR SALE. issuing the December 1 directory 


The classes of business approached in 








50 Dean Wall Sets three and four 
bar, 1,000 ohm Ringer at $175, 25 Kel- 
loge Wall three bar, 1,000 ohm Ringer _ stores, bowling alleys, pool rooms, res 
at $2.75, 25 Kellogg three and four bar taurants, delicatessens, soft drink parlors Get your 


the campaign are drug stores, cigar 






















Desk Stand Boxes, 1,000 ohm Ringer siti aiialteks andtimaliie , = 
Dean <P W Th KK chloge ~et - waties es - _ Telephone Repair Work Ni 
mitter at $2.oU. le above phones es ~ . Ay 
are all in working order. WANTED—Good combination in Tcleshone Danese Shen i 
1r op r' 


One 20-line Stromberg-Carlson spector and troubleman who has had 
on cable trouble. Perma- SUTTLE EQUIPMENT CO 














PBX Common Battery Switchboard — experience i 
equipped for 20 lines, cabinet in good nent position for good all around man LAWRENCEVILLE, ILL. i 
condition, at $30; one 300-line Reliable Address “Troubleman,” care TELE- — N 
Distributing Frame at $25; 4 banks, PHONE ENGINEER, 192 N. Clark St, i 
20 per strip No. 10 Cook Protectors at Chicago. ee 
$5 per strip: 34 Baird Coin Boxes, | N 

x 


slot, takes 5, 10 and 25 cent coins, $1; 
; FOR SALE The Comfortable 






























: = () 
5 one slot gray Coin Boxes, $1. 4) 
2 ae ce — _ ee Stromberg Carlson 2 conductor S-22F Y1| 
300 Kellogg Harmonic Ringer ; cords with No. 56G plugs @ béc Great Northern Mi 
cycles 1624, 331%, 50 and 66% at 50c; Stromberg Carlson 4 bar 1600 short type rT M4 
Ringing Machines, one No. 6 Kellogg, ; —_ te a phones, $8.50. | is y) 
’ ~ ee > ~ : zeicn ‘ ringing machines operates () 
— No. 7 Leich, two 84 \ E. Co. from 110 volt A. C. current, $40.00. Mf 
at $15 each; one Kellogg Power Yi 
1 
Board with meters at $25. TELEPHONE REPAIR SHOP i" 
+: , —oO1C 7s 6966 Ravenswood Avenue , 
‘ r { ae Ih: Os . . . | 
_ Eight No, 7815 Dean Phanton (¢ il Chicago, Iilinois MW 
four No. 13A Kellogg Coils, 28 y 
No. 15A_ Kellogg Repeating Coils at e Ny 
50c each; 8 No. 7A Kellogg Induction a Form Y 
Coils, 25c each; 2 strips of W. E. Co. If a resent 9 F A 
drops, No. 34B 20 per strip with a | DailyArrivals i 
mountings, $15; 2 sirips of W. E. Co ' ] My 
drops, No. 34] 10 per strip with a B W T R H 8 Y 
-~ 0 
mountings, $15 | L yi 
Denver and Evhrata Telephone and 5 AUTOMATIC CLEANING a i 
‘eleor: ( any ( E Eabv, EED' y 
I'¢ es! iph ug oats VALVE SEAT\. REMOVABLE a i 
Mer., Ephrata, Pa NO ENLARGED WET BLACK * K 
IF | 
* ry = ’ i 
+ i) 
( 
RECONSTRUCTED EQUIPMENT - . y 
"4 
) 
Stromberg-Carlson No. 599 4-bar 1000 WIRE SPRINGS ’ \ ¥ a ry yy ‘ : 
1600 ohm Bdge. compact type wall a COOL HANDLE \ HOT POINT 2 R AV ELERS select the 
elephones with Western Ele . i WILL NOT ‘ > . vf 
a scoo IE Hit | Great Northern for its won- Ni 
Stromberg-Car!lson No. $92 type 4-bar ~ - i x a! 
1000 or 1600 ohm Badg. desk sets @ 10.50 I LARGE g| derful location in Chicago’s y 
Kellogg No. 2696 type 4-bar 1000 or GENERATING ‘6 ae one \ 
1600 ohm Bdg. compacts $7.75—4 @ SPACE z loop”. They return because M4 
bar a 8.50 - | 
Kellogg No. “38 desik “sets” with new | —— @| the large comfortable rooms, i 
Cabinet inside cor t ’ rebuilt | 
signal set, 3-bar 1000 ohm $10.00 t STEEL TANK|M] homelike environment. atten- Y 
{-bar t 0.7 WELDED . | 
ee oe Es 2th eet with ' BorTom |] tive service, excellent food and N 
ans é . 1} 1 
3-bar 1000 or 1600 ohm exposed post * : aEee » glace ~- ” — y) 
3-bar 1000 or ia a 8} moderate charges make it an \ 
Western Ele No. 20 desk set with a WITH WwicK Ij ideal hotel M 
W. E. Trans. & Rec. with 1 Cab « . ( 
net inside connection Rebuilt Signal a AUTOMATIC a H 
set, 3-bar 1000 or 1600 ohm @ $10.50 é PUMP INSIDE @ i V 
{-bar @ 11.00 TANK } 
Dean C. B. Steel hotel sets (Balance | i 
—_ a Se... eS ith straight oo |p It starts quickly, operates in any [a 400 Newly Furnished Rooms " 
Pallnge a ee oes le 4 ; position, ‘and produces a remarkable 9 ( 
penne alg Ele ¢ aa oe Qo re { D 4 1906 a heat It is a great worker in cold a $2.50 . day and _ M 
or 1600 ohm Bdg aieean ts oan nie a and windy weather. a ih 
with Kellogg or Western Ele - The automatic orifice cleaner, one Sample Rooms 4) 
Transmitters i 6 of the details shown in the illus- ~ 
American Elec. No. 360 Pony type 3 * tration, is but one of a number of ' $4.00, $5.00, $6.00 \ 
bar 1000 or 1600 ohr i annmante exclusive features that make the a | 
with We aiees n le« or Ke 1 ogg | Unique your greatest value in blow e $7.00 and $8.00 ! 
rransmitters @ $6.75—4-bar i 7.25 torches. i 4 
Monarch 3-bar 1000 or 1600 ohm Bdge Painstaking care by interested — . 7 y 
compacts t $6.75 4-bar @ 5 workmen, an actual ‘“‘burning test’’ & WALTER CRAIGHEAD i 
Ni 19 single Conductor nside Rub £ before shipping, is just another de- Manager \ 
ber covered telephon wire, per 1000 tail responsible for their uniformity 2 MW 
feet @ 5 and efficient burning qualities ¢ 
2 . 7 . Y * V 
Write for Our Bulletin ¢ Write for complete details 2 Dearborn St. from Jackson to Quincy <= 
REBUILT ELECTRIC EQUIPMENT co. 4 ° New Garage One-Half Block 
ee B} Unique Manufacturing Co. |® 
1940 W. 2Ist St., Chicago Bi 221 Whiting St. CHICAGO, ILL. t — ———oooo 








